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A  Plain  and  Familiar 

method 

For  Attaining  the 

Knowledge  and  Practice 

'  i 

O  F 

COMMON  ARITHMETIC. 

CONTAINING 

All  the  Useful  RULES  both  in  Whole 
Numbers,  and  Fractions^  Vulgar  and  Decimal, 
Extraction  of  the  Square  and  Cube-Roots, 
Simple  and  Compound  Intereft,  Annuities,  &c . 
delivered  in  a  more  practical  and  correCt  Man¬ 
ner,  than  in  any  Work  hitherto  extant. 

By  Edmund  Wingate,  of  Gray's  In?iy  Efq; 

THE  NINETEENTH  EDITION. 

Wherein  the  Additions  and  Emendations,  made  by  Mr,  *John 
Kerfeyy  in  his  Appendix,  and  Mr.  George  Shelly ,  in  his 
Supplement,  are  introduced  in  their  proper  Places;  and  all 
the  Improvements  in  this  Science,  that  have  appeared  in 
other  Writers  fince  their  Time,  are  carefully  inferted  :  Alfo 
fundry  others,  that  are  entirely  new,  are  added. 


By  JAMES  DODSON ,  Accqmptant^ 


and  Teacher  of  the  Mathematicks. 


LONDON : 


Printed  for  C.  Hitch  and  L.  Hawes,  and  R.  Baldwin,  in 
Pater-nofter-Ro'vo ;  A.  Miller,  in  the  Strand;  John  Rivington, 
in  St.  Paul's  Church-Yard ;  and  S,  Crowder  and  Co.  on  London* 
Bridge . 
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TO  THE 

RIGHT  HONOURABLE 

THOMAS, 

Earl  of  Arundel  and  Surrey^ 

Earl  Marlhal  of 


E  NG  L  A  N D,  &c. 


Right  Honourable , 

HE  good  Affection  You  bear  to  all 
Kind  of  Learning,  and  in  parti¬ 
cular  to  the  Mathematicks,  makes  me  ad¬ 
venture  to  prefent  your  Lordfhip  with 
this  Tractate  of  Arithmetic ;  becaufe  that 
Art,  compared  with  other  Mathematical 
Sciences,  is  as  the  Primum  Mobile ,  in  re- 
fpedt  of  the  other  inferior  Orbs :  For  as 
the  Poets  ufed  in  Times  paft  to  fay  of 
V onus ,  Sine  Cerere  &  Baccho ,  friget 
Venus  \  fo  may  1  alfo  confidently  aver 

A  of 


[  lv  ] 

of  them,  without  Arithmetic  they  are 
poor,  and  without  Motion,  Prefuming 
therefore  that  your  Ldrdfhip,  loving  the 
Art,  cannot  difaffed  the  Artift,  nor  his 
Intention  to  do  Good  in  that  Kind  ;  I  am 
bold  to  (belter  this  Treatise  under  your 
Lordfhip’s  Prote&ion,  humbly  entreating 
your  gracious  Acceptation,  and  earneflly 
deliring  for  ever  to  remain, 


Tour  Honour’*  in  all  Service, 
AjfeEUonately  Devoted, 

Edm.  Wingate. 
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THE 

PREFACE. 


rHE  many  Editions  this  Work  has  gone  through ,  and 
the  Reputation  it  has  defervedly  maintained  for  up¬ 
wards  of  120  Tears ,  would  undoubtedly  have  been 
Authority  fufficient  for  the  Publication  of  this  Edition , 
without  any  Alteration  from  the  former  :  But  as  fever  at 
Arithmetical  Improvements ,  both  in  Theory  and  PraAice , 
appeared  fince  this  Treatife  received  the  laft  Hand , 
*7  has  been  thought  convenient  to  infert  them  in  this  Edi¬ 
tion ,  together  with  fome  which  have  not  been  publifhed 
before. 

The  firft  Edition  of  Wingate5 s  Arithmetic  was  printed 
about  the  Year  1629,  by  himfelf ;  in  which  his  principal 
Deftign  was  to  obviate  the  Difficulties  which  ordinarily 
occur  in  the  uftng  of  Logarithms :  T ?  perform  this ,  he 
divided  his  Work  into  two  Books ;  the  firft  he  called 
Natural,  and  the  feccnd ■  Artificial  Arithmetic.  The 
Bafts  on  which  the  prefent  Structure  has  been ,  at  dif¬ 
ferent  Times ,  reared ,  is  the  firft  of  th of e  Books. 

For  after  the  firft  Impreffion  of  the  above  two  Books 
were  difpofed  of  Mr.  Wingate  (not  having  Leifure  to  re - 
vife  the  fame ,  and  to  fupply  fome  Defells  which  tooftrici  an 
Attention  to  his  Deftign ,  viz.  that  of  explaining  the  Ufe 
of  Logarithms ,  had  occaftoned )  requefted  Mr.  John  Ker* 
ley,  an  able  Mathematician ,  to  undertake  the  fame.  Ac¬ 
cordingly  Mr.  Kerfey  (in  fever al  Editions)  made  many 

Improvements , 
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Improvements ,  which  take  in  his  own  Words ,  as  they 

flood  in  his  Preface  to  the  former  Editions. 

\  1  m  - 

44  Firft,  For  the  Eafe  and  Benefit  of  thofe  Learner?, 
44  that  defire  only  fo  much  Skill  in  Arithmetic,  as  is 

ufeful  in  Accompts,  Trade,  and  fuch  like  ordinary 
64  Employments  •,  the  Dodtrine  of  whole  Numbers, 
64  (which,  in  the  fir  ft  Edition,  was  intermingled  with 
44  Definitions  and  Rules  concerning  broken  Numbers, 
44  commonly  called  Fractions,)  is  now  entirely  handled 
44  a-part.  And  to  the  end  the  full  Knowledge  of  Prac- 
44  tical  Arithmetic  in  whole  Numbers  might  more 
44  clearly  appear,  I  have  explained  divers  of  the  old 
44  Rules  in  the  firft  five  Chapters,  and  framed  a-new 
44  the  Rules  of  Divifion,  Redudtion,  and  the  Golden- 
44  Rule,  in  the  fixth,  feventh,  eighth,  and  ninth  Chap- 
44  ters :  So  that  now,  Arithmetic  in  whole  Numbers 
44  is  plainly  and  fully  handled  before  any  Entrance  be 
44  made  into  the  craggy  Paths  of  F rations,  at  the  Sight 
44  of  which  fome  Learners  are  fo  difcouraged,  that  they 
44  make  a  Stand,  and  cry  out,  Non  plus  ultra ,  There*s 
44  no  Progrefs  farther. 

44  Secondly,  To  affift  fuch  young  Students  as  would 
€C  lay  a  good  Foundation  for  the  attaining  of  a  general 
44  Knowledge  in  the  Mathematics,  I  have  in  a  familiar 
C4  Method  delivered  the  entire  Do&rine  of  Fractions, 
44  both  Vulgar  and  Decimal,  which  was  omitted  in  the 
44  firft  Edition ;  and  have  alfo  newly  framed  the  Ex- 
44  tradlion  of  the  Square  and  Cube-roots,  in  a  Method 
44  which  by  Experience  is  found  to  be  much  eafier  than 
44  that  commonly  ufed  heretofore,  and  is  exadlly  fuit- 
Si  able  to  the  Conftrudtion  or  Compofition  of  Square 
44  and  Cube  Numbers. 

44  Laftly,  I  have  added  an  Appendix,  furnifhed  with 
44  Variety  of  choice  and  delightful  Knowledge  in  Num- 
46  bers,  both  Pra&ical  and  Theoretical.5* 

But  as  Mr.  Kerfey  has  omitted  to  enumerate  the  Par¬ 
ticulars  of  which  his  Appendix  confifted ,  the  Editor  has 

A  2  here 
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here  given  themy  as  printed  in  a  ‘Table  of  Contents  pre¬ 
fixed  thereto . 

Chap,  i.  Of  Contractions  in  the  Rule  of  Three. 

Chap  2.  Of  Rules  of  Practice  by  Aliquot  Parts. 

Chap.  3.  Of  Exchanges  of  Coins,  Weights,  and 
Meafures. 

Chap.  4.  Practical  Queftions  about  Tare,  Tret,  Lots, 
Gain,  Barter,  FaCtorfhip,  and  raeafuring  of  Tapeftry. 

Chap.  5.  Of  Intereft  of  Money,  and  the  Con  {trac¬ 
tion  of  Tables  to  value  Annuities,  &c. 

Chap.  6.  A  Demonftration  of  the  Rule  of  Three. 

Chap.  7.  A  Demonftration  of  the  Double  Rule  of 
Fellowship. 

Chap.  8.  A  Demonftration  of  the  Rule  of  Alligation  ; 
Where  alfo  of  the  Composition  of  Medicines. 

Chap.  9.  A  Demonftration  of  the  Rule  of  Falfe. 

Chap.  10.  A  Collection  of  choice  Queftions  to  exer- 
cife  all  the  Parts  of  Vulgar  Arithmetic;  to  which  are 
added  various  Practical  Queftions,  about  the  Menfura- 
tion  of  Superficial  Figures  and  Solids,  with  the  Gaug¬ 
ing  of  Veffels. 

Chap.  11.  Sports  and  Paftimes. 

The  Work)  thus  enlarged  and  amended ,  pajfed  through 
divers  Editions ,  till  about  the  Tear  1700,  when  Mr . 
George  Shelley,  Writing- Mafter  of  ChriftT-Hofpital, 
wrote  a  Supplement  to  it ,  containing  divers  prakical , 
compendious ,  and  eafy  Methods  for  the  Performance  of 
particular  Cafes  in  moft  of  the  Rules  of  Arithmetic ;  to¬ 
gether  with  Decimal  Tables  ufeful  in  the  Computation  of 
Intereft  and  Ex  change  s9  and  fame  ufeful  Rides  and  Ob - 
fervations  relating  to  Practical  Meafuring. 

Such  was  the  State  of  this  Work  when  it  came  into  the 
prefent  Editor's  Hands ,  under  whole  Care  it  has  met  with 
the  following  Alterations  and  Additions: 

1 .  All  the  different  Materials  relating  to  any  one  Sub - 
jehi)  which  in  the  former  Editions  lay  Separated  from  each 

other 
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other  in  the  different  Parts  of  the  Work ,  the  Appendix 5 
and  the  Supplement ,  here  collected  together  into  their 
proper  Places  \  fo  far  as  the  fame  could  be  done  confiftent - 
ly  with  the  keeping  the  Dolt  nine  of  whole  Numbers  fep a- 
rate  from  that  of  Fractions ,  before-mentioned  by  Mr • 
Kerfey. 

2.  Many  ufeful  Properties  of  Numbers ,  practical  Ob- 

fervations ,  Compendiums  in  Operations ,  f  #0/ 

tioned  in  the  former  Editions )  are  here  infer  ted  in  their 
proper  Places. 

3.  T/fo  Demonftrations  given  by  Mr.  Kerfey,  which 
were  founded  on  Geometrical  and  Algebraical  Principles , 

fupplied  by  others  purely  Arithmetical. 

4.  P he  Properties  of  Numbers  conjidered  as  Prime  and 

Compofite  are  delivered ,  neceffary  Help  to  the  Ma¬ 

nagement  of  Fractions. 

5.  The  Operations  of  Vulgar  Fractions  are  rendred 
much  e after,  by  an  Artifice  in  the  Management  and  Ab¬ 
breviation  of  them. 

6.  The  Doctrine  of  Repeating  or  Circulating  Decimals 
is  introduced ;  and  the  Management  of  them ,  in  a  more 
general  and  eafy  Planner  than  hitherto  taught ,  is  fcien- 
tifically  explained. 

y.  An  univerfal  Rule  of  Proportion ,  which  anfwers 
the  Purpofe  of  the  feveral  Rules  of  Three ,  Jingle ,  double , 
direFt  or  inverfe ,  in  *  whole  Numbers  or  Fractions ,  /j 
livened  and  illuftrated  by  many  Examples',  in  which  the 
great  Ufefulnefs  of  the  above-mentioned  Method  of  manag¬ 
ing  and  abbreviating  Vulgar  Fractions ,  will  abundantly 
appear. 

8.  The  Rule  of  Alligation  Alternate ,  as  hitherto  deli¬ 
vered,  will  give  but  few  Anfwers  to  fu  eft  ions  propounded 
therein',  moft  of  which  are  capable  of  many ,  and  fome  of 
innumerable  Anfwers :  To  remedy  this  Defelt,  a  Method 
is  laid  down  to  find  more  Anfwers  than  the  common  Rules 
will  give ,  in  thofe  Cafes  which  admit  oj  more  *,  and  as 
many  Anfwers  as  the  Computer  pi  cafes,  in  thofe  Cafes 
where  the  Number  of  Anfwers  is  unlimited . 


9- 
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9.  The  Properties  af  Numbers  confidered  as  Roots  and 
Powers ,  and  the  Nature  and  Properties  of  Logarithms 
are  compendioujly  explained. 

10.  A  more  practical  Method  of  extracting  the  Cube- 
Root  is  infer  ted)  inftead  of  that  delivered  by  Mr.  Kerfey  ; 
to  which  is  annexed  a  Table  of  the  Square  and  Cube-Roots 
of  all  integers  lefs  than  145.  * 

11.  The  Properties  of  Numbers  in  Arithmetical  Pro¬ 
portion  continued ,  are  more  fully  explained  and  illufirated . 

12.  The  Properties  of  Numbers  in  Geometrical  Pro - 
grcffion  are  alfo  more  particularly  handled ,  with  a  View  to 
the  Application  of  fuch  Numbers ,  to  the  Computations 
relating  to  Compound  Inter  eft. 

13‘  Mr .  Sheiley’j  lables  of  Simple  Inter  eft  are  brought 
into  a  narrow  Compafs ,  and  adapted  to  thofe  Rates  which 
are  now  commonly  wanted. 

14.  The  Tables  for  Compound  Inter  eft  and  Annuities , 
are  enlarged  from  30  to  60  2Iars,  and  computed  to  the 
fame  Rates  as  thofe  of  Simple  Intereft ;  the  manner  of 
making  and  ufing  them  is  more  particularly  Jhewn  *,  eafy 
Methoas  are  given  to  find  Numbers  beyond  the  Extent  of 
the  Tables^  and fome  new  Tables  are  add,ed ,  relating  to 
Half-yearly  and  Quarterly  Payments. 

*5-  A  great  Variety  of  Examples .  with  their  Anfwers , 
are  infer  ted,  which  will  not  only  be  a  good  Exercife  for 
LearnerS)  but  will  aljo  ferve  to  eafe  Teachers  of  the  Bur¬ 
then  of  writing  out  Gu  eft  ions. 

16.  A  copious  Index  is  annexed)  to  which  the  Reader 
may  turn  for  more  particular  Information  of  the  Contents 
of  the  whole, 

\  ,  l 

Thus  altered  and  enlarged ,  the  Editor  conceives  that 
this  Work  contains)  methodically ,  all  that  is  neceffary  to  be 
known )  or  performed  in  Common  Arithmetic  ♦,  and  by  con- - 
fequence ,  that  ^  the  Pur  chafers  hereof  need  not  be  at  the 
Trouble)  or  C marge  of  looking  into  any  other  of  the ,  almoft , 
number  lefs  Writers  on  that  Subject, 


If 
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If  the  above  Improvement  in  the  Operations  of  the  Rule 
0f  Alligation  Alternate^  jkould  prove  of  Service  in  real  Bu - 
finefs  \  the  Knowledge  thereof  may  induce  the  editor  to 
publijh  fame  farther  Thoughts  upon  that  Subject, 

Bel! -Dock,  Wappmg, 

April  4th,  1751. 


The  Explanation  of  certain  Marks  and  Chara&ers, 
which,  for  the  Sake  of  Brevity  and  Perfpicuity,  are 
frequently  ufed  in  the  enfuing  Work. 

4-  is  the  Mark  of  Addition  ;  and  when  it  fhnds  between  two 
"  Numbers,  denotes  that  they  are  to  be  added  together. 

_  is  the  Mark  of  Subtra&ion  5  and,  when  it  flands  between 
two  Numbers,  denotes  that  the  latter  is  to  be  taken  from 

the  former.  . 

X  is  the  Mark  of  Multiplication  ;  and,  when  it  irands  between 
two  Numbers,  it  denotes  that  they  are  to  be  multiplied 
together. 

*  is  the  Mark  of  Divifion  ;  and,  when  two  Numbers,  are 
placed  in  the  fame  manner  as  the  two  Points  are  here, 
it  denotes  that  the  Number  above  is  to  be  divided  by 
that  below. 

=  is  the  Mark  of  Equality  ;  which,  being  fet  between  two  nu¬ 
merical  Expreffions,  denotes  that  they  are  equal  between 
themfclves. 

:  ; :  :  are  the  Marks  of  Proportionality  ;  and  denote  that  the 
Numbers,  between  which  they  are  placed,  are  proportional 
Numbers. 

Examples. 

For  44-3=17  ;  read,  the  fum  of  4  and  3  is  equal  to  7. 

Eor  4 _ 3  =  1  }  read,  when  three  are  taken  from  4,  the  Re- 

mainder  is  equal  to  1. 

For  4  x  3~i2  ;  read,  the  Product  of  4  and  3  is  equal  to  12. 
For  I-  zz  4 ;  read,  if  12  be  divided  by  3,  the  Quotient  is 

^  equal  to  4. 

*  •  a  v  ^ 12  s  read,  as  1  is  to  4?  k>  is  3  to  I2» 


CHAP.  I. 


Concerning  Notation  of  Numbers. 

R ITH M E T IC  teaches  the  properties  of 
ic  Numbers j  and  by  them  deduces  the  me- 
^  thods  of  calculating,  or  computing  from 


certain  data,  the  values,  weights,  meafures* 
difiances,  proportions,  tefc.  of  things 
2.  Number  is  that  by  which  every  thing 
__  is  counted  :  or  that  which  anfwers  this 

quernon,  How  many  ?  (unlefs  it  be  anfwer’d  by  nothing:  )  So  if 
it  be  alked,  how  many  days  are  in  a  Week  ?  the  anlwer  is  (even, 
which  is  therefore  called  the  Number  of  days  in  a  week. 

3’  Notes  or  Characters,  by  which  Number  is  ordinarily 
ex  prelied,  are  thefe,  1  one,  2  two,  3  three,  4  four,  5  five,  6  fix, 
7  leven,  8  eight,  9  nine,  0  nothing. 


B 


2  Notation.  Chap.  I. 

4.  Thefe  Notes  or  Characters  are  either  Ignificant  Figures* 
or  a  Cypher, 

5.  The  fignificant  Figures  are  the  firft  nine,  viz.  I,  2,  3,  4, 
5,  6,  7,  8,  9,  ufually  called  Digits.  The  firft  of  thefe  is  more 
particularly  called  an  Unit  or  Unity,  and  the  reft  are  faid  to  be 
compofed  of  Units:  So  2  is  compofed  of  two  Units,  3  of  three 
Units,  &c.  that  is,  1  more  1  is  equal  to  2  5  2  more  1  is  equal; 
to  3,  &c. 

Note ,  The  Chambers  prefixed  to  the  feveral  Articles  of  this 
Treatife  may  ferve  for  an  Example  of  the  natural  rank  or  feries* 
of  Numbers,  fo  increafing  by  the  continual  addition  of  1. 

Thefe  Characters  were  firft  ufed  in  England ,  about  the  year 
1 130. 

Note ,  alfo.  That  in  the  natural  feries  of  Numbers,  1,  2,  3,  4. 
5 , 6,  7,  8,  tic.  the  firft,  third,  fifth,  tfc.  Numbers,  viz.  1,  3, 
5,  7,9,  11,  &c.  are  called  odd  Numbers;  and  the  fecond* 
fourth,  fixth,  tfc.  Numbers,  viz.  2  ,4,  6,  8,  10,  12,  tfc.  are 
called  even  Numbers. 

6.  The  Cypher  is  the  laft,  which  tho’  of  itfelf  it  fignifies 
nothing,  yet,  being  annexed  after  any  of  the  reft,  it  increafes 
their  value  ;  as  will  appear  in  the  following  Rules. 

7.  Arithmetick  has  two  Parts,  Notation  and  Numeration. 

8.  Notation  teaches  how  to  exprefs,  read,  or  declare  the  fig- 
nification  or  value  of  any  number  written  ;  and  alfo  to  write 
down  any  number  propofed,  with  proper  characters,  in  their 
due  places. 

9.  A  Number  is  faid  to  have  fo  many  places,  as  there  are  cha¬ 
racters  in  the  number,  viz.  when  divers  figures,  whether  they 
be  intermixed  with  a  cypher  or  cyphers  or  not,  are  placed  to¬ 
gether,  like  letters  in  a  word,  without  any  point,  comma,  line, 
or  other  note  of  diftinCtion  interpofed  ;  all  thofe  characters  make 
but  one  number,  which  confifts  of  fo  many  places  as  there  are 
chara&ers  fo  placed  together  ;  fo  this  number  205  confifts  of  3 
places,  and  this  30600  of  5  places,  tfc. 

10.  Notation  confifts  in  the  knowledge  of  two  things,  viz * 
the  order  of  places,  and  their  values. 

11.  The  order  of  the  places  is  from  the  right-hand  towards 
the  left :  So  in  this  number  465,  the  figure  5  ftands  in  the  firft 
place,  6  in  the  fecond,  and  4  in  the  third,  ;  Tfkewife  in  this 
number  7560,  a  cypher  ftands  in  the  firft  place,  6  in  the  fe¬ 
cond,  5  in  the  third,  and  7  in  the  fourth. 

12.  The  firft  place  of  a  number,  which,  as  before,  is  the 
outermoft  towards  the  Right-hand  is  called  the  place  of  Units  ^ 
hi  which  place  any  figure  iignifee  its  own  fimple  value  :  So  in 

this 
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this  number  465,  the  figure  5  {landing  in  the  firft  place  figni- 
lies  five  units,  or  five. 

13.  The  fecond  place  of  a  number  is  called  the  place  of 
Tens,  in  which  place  any  figure  fignifies  fo  many  tens  as  the 
figure  contains  units :  So  in  this  number  465,  the  figure  5  in 
the  firfi:  place  fignifies  fimply  5,  but  the  figure  6  in  the  fecond 
place  denotes  fix  tens,  or  fix  ty. 

14.  The  third  place  of  a  number  is  called  the  place  of  Hun¬ 
dreds;  in  which  place  any  figure  fignifies  fo  many  hundreds  as 
there  are  units  contained  in  the  figure ;  So  in  this  number  465, 
the  figure  4  in  the  third  place  exprefibs  four  hundreds:  Where¬ 
fore  if  it  be  required  to  read  or  pronounce  this  number  465, 
you  are  to  begin  on  the  left-hand  ;  and,  according  to  the  afore- 
i'aid  rules,  to  pronounce  it  thus,  four  hundred  fixty-five  ;  like- 
wife  this  number  315,  is  to  be  pronounced  thus,  three  hundred 
and  fifteen;  and  this  number  205,  two  hundred  and  five;  alfo 
this  number  500,  five  hundred.  Whence  it  is  manifeft,  that 
although  a  cypher  of  itfelf  fignifies  nothing,  yet  being  placed 
on  the  right-hand  of  a  figure  it  increafes  the  value  of  it,  by 
advancing  fuch  figure  to  an  higher  place,  than  that  wherein 
it  would  be  feated,  if  the  cypher  were  abfent. 

The  true  reading  or  pronouncing  the  value  of  any  number 
written,  as  alfo  the  writing  down  any  number  propofed,  depends 
principally  upon  a  right  underftanding  of  the  three  firfi:  places 
before-mentioned,  and  therefore  the  learner  fhould  be  well  ex- 
ercifed  therein,  before  he  proceeds  to  the  following  Rules. 

15.  The  fourth  place  of  a  number  is  called  the  place  of 
Thoufands  (that  is, any  number  of  thoufands  under  ten  thouland;) 
the  fifth  place  Tens  of  Thoufands ;  the  fixth  place  Hundreds  of 
Thoufands;  the  feventh  place  Millions ;  (a  million  being  ten 
hundred  thoufand  ; )  the  eighth  place  Tens  of  Millions ;  the 
ninth  place  Hundreds  of  Millions;  the  tenth  place  Thoufands  of 
Millions;  the  eleventh  place  Tens  of  Thoufands  of  Millions ;  the 
twelfth  place  Hundreds  of  Thoufands  of  Millions  :  And,  in  that 
order,  you  may  conceive  places  to  be  continued  infinitely  from 
the  right-hand  towards  the  left,  each  following  place  being  ten 
times  the  value  of  the  next  preceding. 

16.  From  the  Rules  aforegoing ,  an  eafy  way  may  he  collected, 
to  read  or  exprefs  the  value  of  a  number  propounded ,  viz.  Let 
it  be  required  to  read  or  pronounce  this  number,  521426341. 
■F/r/?,  diftinguifh  by  a  comma,  or  point,  every  three  places,  be¬ 
ginning  at  the  right-hand,  and  proceeding  towards  the  left,  fo 
will  the  aforefaid  number  be  difiinguifh’d  into  parts,  which  may 
be  called  periods  y  and  Hands  thus,  521,426,341.  Where  you 
may  note  the  firfi  period  towards  the  right-hand  confifts  of 
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thefe  figures,  341,  the  fecond  of  thefe  426,  and  the  third  of 
thefe  521.  Secondly^  read  or  pronounce  the  figures  in  every 
period ,  as  if  they  flood  apart  from  the  reft ;  fo  will  the  firft 
period  be  pronounced  three  hundred  forty-one,  the  fecond  four 
hundred  twenty-fix,  and  the  third  five  hundred  twenty-one. 
Thirdly^  to  every  period^  except  the  firft  towards  the  right-hand, 
a  peculiar  denomination  or  furname  is  to  be  applied,  viz.  the 
furname  of  the  fecond  period ,  is  thoufands ;  of  the  third,  mil¬ 
lions  ;  of  the  fourth,  thoufands  of  millions ,  &c.  Therefore  be¬ 
ginning  to  pronounce  at  the  higheft  period ,  which  in  this  ex¬ 
ample  is  the  third,  and  giving  every  period  its  due  furname , 
the  faid  number  will  be  pronounced  thus,yfe  htmdred  twenty - 
me  millions ,  four  hundred  twenty-fix  tboufand^  three  hundred  and 
forty-one. 

17.  And,  when  ’tis  required  to  write  down  or  read  more  \ 
places  than  twelve,  let  the  fifth  period  be  called  billions ;  the 
fixth,  thoufands  of  billions s  the  feventh,  trillions ;  the  eighth, 
thoufands  of  trillions ;  the  ninth,  quadrillions ,  &c. 

Note ,  When  a  number  is  diftinguifhed  into  periods ,  as  be¬ 
fore,  the  higheft  period  will  not  always  compleatly  confift  of 
three  places,  but  fometimes  of  one  place,  and  fometimes  of 
two  ;  neverthelefs  after  fuch  period  is  pronounced  as  if  it  flood 
apart,  the  due  furname  is  to  be  annexed ;  fo  this  number 
3204689,  after  /  it  is  divided  into  periods  will  ftand  thus, 
3,204,689,  and  is  to  be  pronounced  thus,  three  millions ,  two- 
hundred  and  four  thoufands  fix  hundred  eighty-nine  ;  and  this 
number  17,213,  is  to  be  read,  feventeen  thoufand  two  hundred 
thirteen. 

18.  The  aforefaid  Rules  for  the  right  pronouncing  or  reading 
of  a  number  which  is  written  down,  being  well  underftood, 
will  fufEciently  inform  the  reader  how  to  write  down-  any  num¬ 
ber  propounded  to  be  written.. 
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19.  Notation  of  Numbers,  by  Latin  Letters* 


I 

I. 

21 

|XXL 

2 

IL 

3° 

XXX. 

3 

IIL 

40 

XL. 

4 

II1I.  or  thus  IV. 

49 

XLIX, 

5 

V. 

50 

L. 

6 

VI. 

59 

LVIIII.  or  thus  LIX. 

*7 

/ 

VII. 

60 

LX. 

8 

Vlir.  or  thus  IIX. 

89 

LXXXIX. 

9 

VIIII.  or  thus  IX, 

100 

c. 

10 

X. 

20c 

cc. 

r 

1 1 

XL 

200 

ccc. 

12 

XII. 

400 

cccc. 

18 

XVIII.  or  thusXIIX. 

500 

D.  or  thus  J3, 

19 

X  VIIII.  or  thus  XIX. 

600 

DC.  or  thus  J3C. 

20 

XX. 

0 

0 

D CC.  or  thus  13CC. 

1000 

CI3.  or  thus  M. 

2000 

CI3-  CI3.  or  MM. 

3000 

CIO-  CIO.  CIO.  or  MMM. 

5000iICX> 
10,000  CCI33- 


50,000 


1333  v 


100,000 

500,000 

1,000,000 

1-75°’! 


CCCI333'  or  thus  CM. 

13333* 

CCCCI3333- 

CI3>  I3CC,L,  or  MDCCL, 
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CHAP.  II. 

Concerning  Englifh  Money ,  Weights ,  Meafures ,  && 

20.  rip  H  E  things  exprejfed  by  numbers,  are  Money ,  Weight , 
jL  Meafure ,  TzW,  &c.  Of  the  three  firfi:  of  thefe, 
there  are  infinite  kinds  and  varieties,  according  to  the  diverfity 
of  the  feveral  Commonwealths  wherein  they  are  ufed  ,  all  which 
here  to  produce  were  both  endlefs  and  needlefs:  Wherefore 
only  fuch  Money ,  Weights. 9  Meafures ,  &c.  as  are  ufed  in  this 
nation,  will  be  here  treated  of. 

21.  The  leaft  piece  of  money  ufed  in  England  is  a  Farthing, 
from  whence  this  following  Table  is  produced. 

4  Farthings  1  f  I  Penny . 

12  Pence  >  make  <  I  Shilling, 

20  Shillings  j  £  I  Pound. 

Engl'tjh  (or  Sterling)  Money ,  is  ordinarily  written  down  with 
Figures,  after  this  manner : 

l.  s .  d.  f, 

34  .  13  .  05  .  2 

09  .  05  .  10  *  1 

69  .  00  .  06  .  3 
00  .  12  .  11  .  o 

00  .  00  .  07  .  2 

The  firft  Rank  of  the  faid  Numbers  fignifies  thirty-four 
pounds  thirteen  Shillings  five-pence  two  farthings ;  the  fecond 
Rank  exprefles  nine  pounds  five  (hillings  ten-pence  one  far¬ 
thing  ;  the  third  Rank,  fixty-nine  pounds  no  (hillings  fix-pence 
three  farthings,  &c , 

22.  The  fmallefl:  weight  ufed  in  England  is  a  Grain,  that  is, 
the  weight  of  a  grain  of  wheat,  well  dried,  and  gathered  out  of 
the  middle  of  the  ear,  of  which  thirty-two  make  another  weight, 
called  a  Penny-weight,  and  twenty  penny-weights  make  an 
Ounce  Troy  *. 

Here  obferve,  that  by  the  Statutes  quoted  in  the  margin  f, 
the  weight  of  two  and  thirty  grains  of  wheat,  make  a  penny¬ 
weight,  which  weight  being  once  difcovered  by  thirty-two 
fuch  grains,  the  faid  penny-weight  (being  the  twentieth  part  of 
an  ounce  Troy )  is  ufually  fubdivided  into  twenty-four  parts 
only,  called  alfo  Grains ,  as  appears  by  the  enfuing  Table. 

B  4  4 

*  Vide  Stat.  de  Compofitione  Ponderum,  51  Hen.  III. 

+  31  Ed.  1.  v,  Raft.  Weights.  7,  &  8,  12  Hen.  VII,  5. 
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A  TABLE  ^Troy-Weights, 


32  Grains  of  IVheat' 
24  Grains 
20  Penny -weights 
12  Ounces 


make 


24  Artificial  Grains * 
Penny-weight. 
Ounce , 

Pound. 


Tr’oy-weight  is  ordinarily  fe£  down  with  Figures,  after  this 
manner  ; 


lb. 

*7 

00 

00 


u^>  • 

C5 

1 1 

00 


p.iu. 

*3 

07 

°5 


<T- 

13 

06 

20 


T  he  firfl  Rank  of  the  faid  Numbers  expre/Tes  feventeen 
pounds  five  ounces  thirteen  penny-weights,  thirteen  grains  of 
Troy-weight :  The  fecond  Rank,  no  pounds  eleven  ounces 
feven  penny-weights  and  fix  grains  ;  and  the  third  no  pounds 
no  ounces  five  penny-weights  and  twenty  grains. 

Now  this  Troy-weight  ferves  only  to  weigh  Gold,  Silver, 
and  Ele&uaries.  And  here  obferve  alfo,  that  Troy-weight 
regulates  and  prefcribes  a  form  bow  to  keep  the  money  of 
England  at  a  certain  Standard:  For  about  two  hundred  years 
before  the  conquefl,  Qfuright  a  Saxon,  being  then  King  of 
England ,  caufed  an  ounce  Tray  of  filver  to  be  divided  into 
twenty  pieces,  at  the  fame  time  called  pence;  and  fo  an  ounce 
of  filver  at  that  time  was  worth  no  more  than  twenty- pence, 
or  one  (hilling  eight-pence  ;  which  continued  at  the  fame  value 
until  tlie  time  of  Henry  the  Sixth,  who  (in  regard  of  the  en¬ 
hancing  of  money  in  foreign  parts)  valued  the  fame  at  thirty- 
pence  ;  fo  that  then  there  were  accordingly  thirty  pieces  made 
out  of  the  ounce,  and  the  old  pieces  went  then  for  three  half¬ 
pence,  ’till  the  time  of  Edzvard  the  Fourth,  who  valued  the 
ounce  at  forty-pence,  and  then  the  old  pieces  went  at  two¬ 
pence  apiece.  Alter  this  Plenry  the  Eighth  valued  the  ounce 
of  Merling-hlver  at  forty-five  pence,  which  value  continued  ’till 
Queen  ElizabeiP s  time,  who  valued  the  fame  old  pence  at 
three- pence  the  piece;  fo  that  all  three- pences  coined  by  the 
fame  Queen  weigh’d  but  a  penny-weight,  and  every  fix-pence 
two  penny-weights ;  and  the  (hilling  and  other  pieces  according¬ 
ly  ;  wnich  made  the  ounce  dray  of  filver  to  be  valued  at  fixty 
pence,  or  five  fhilhngs,  as  it  remains  at  this  day  without  al~ 
ter  ' ' 
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Jewels,  Pearls ,  Diamonds ,  &c.  are  alfo  weigh’d  by 
Troy-weight ,  the  Ounce  being  fubdivided  into  150  parts,  cal  lei; 
Carats ,  and  each  Carat  into  4  Grains. 

23.  The  weights  ufed  by  Apothecaries  are  derived  from  ; 
pound  Tzyy,  which  is  fubdivided,  as  in  the  following  Table. 


yf  TABLE  of  Apothecaries  Weights. 


ifj  A  Pound  Troy 
Ounce 

J  y/  Dram 
g  T  Scruple 


•is  equal  to' 


3  2  Ounces . 
8  Drams . 

3  Scruples . 
20  Grains 


So  that  if  you  were  to  exprefs,  in  Figures,  twelve  pounds  ten 
ounces  five  drams  two  fcruples  and  fixteen  grains  ;  alfo  three 
pounds  five  ounces  feven  drams  one  fcruple  and  two  grains,  the 
ordinary  way  to  write  them  down  is  thus  r 


ft  5  3  3  gr. 

12  .  IO  .  5  .  2  ,  l6 

3  •  05  .  7  .  I  .  02 


By  thefe  weights  Apothecaries  compound  their  medicines  ; 
but  they  buy  and  fell  their  drugs  by  Avoirdupoife-weight. 

24.  Befides  Troy-weight  before- mentioned,  there  is  another 
kind  of  weight  ufed  in  England ,  called  Avoirdupoife-weight,  a 
pound  whereof  is  equal  to  fourteen  ounces  eleven  penny-weights 
fixteen  grains  Troy.  Avoirdupoife-weight  ferves  to  weigh  all 
kinds  of  Grocery-ware,  as  alfo  Butter,  Cheefe,  Flefh,  Tallow, 
Wax,  Tobacco,  Iron,  Brafs,  Lead,  Tin,  Soap,  Pitch,  Tar, 
Rofin,  Salt,  Flax,  Hemp,  Drugs,  and  every  other  thing  that 
bears  the  name  of  Garbel ,  and  from  which  ilTues  a  refufe  or 
wafte. 

25.  Avoirdupoife-weight  is  either  greater  or  lefs. 

26.  The  greater  is,  when  one  hundred  and  twelve  pounds 
Avoirdupoife  are  confidered  as  one  entire  weight,  commonly 
called  an  Hundred-weight,  and  then  fuch  Hundred-weight  is 
fubdivided  firll  into  four  quarters,  and  each  quarter  into  twenty- 
eight  pounds  :  Again,  each  pound  into  four  quarters,  or  (if  you 
will  be  more  exadt)  into  fixteen  ounces,  and  if  you  pleafe  each 
ounce  into  four  quarters.  But  ordinarily  a  pound  is  the  leaft 
quantity  that  is  taken  notice  of,  in  Avoirdupoife  grofs  weights. 
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lb  'Of  Englifli  Monty, 

A  TABLE  of  Avoir  dupoxse  Greater  Weight. 
s8  Pounds  1  C  A  Quarter  of  U2lb. 

4  Quarters  >makec  An  Hundred-weight,  or  x  1 2  /£, 

So  Hundred  weights  3  c  One  Ton . 

So  that  if  you  were  to  exprefs,  by  Figures,  eight  hundreds  three 
quarters  and  five  pounds  ;  likewise,  feven  hundreds  one  quarter 
and  feventeen  pounds ;  the  ordinary  way  to  fet  them  down  is 

thus : 

C.  q.  lb . 

8  .  3  .  os 

7  •  1  •  17 

27.  The  ielTer  Avoirdupoife-weight  is,  when  a  pound  is  the 
big  he  ft  name  or  integer,  each  pound  being  fubdivided  into  fix- 
teen  ounces,  and  each  ounce  again  into  fixteen  drams,  and  if 
you  pleafe  each  dram  into  four  quarters,  as  by  the  ftibfequent 
Table  is  manifeft. 

A  TABLE  of  Avoir dupoise  Leffer  Weight. 

4  Quarters  of  a  Dram  1  r  1  Dram. 

16  Drams  >  make  3  1  Ounce . 

16  Ounces  3  L  1  PQund. 

So  that  if  you  were  to  exprefs,  by  Figures,  eighteen  pounds 
twelve  ounces  five  drams  and  three  quarters  of  a  dram  ;  like- 
wife  five  pounds  no  ounces  twelve  drams  and  one  quarter  of  a 
dram  $  the  ordinary  way  to  write  them  down  is  thus: 

lb.  c*z.  dr.  q, 

28  „  12  .  05  .  3 
5  .  00  .  12  .  I 

N.  B .  A  Stone  of  Meat  in  London ,  is  S  lb.  Avoirdupoife  y 
but  in  fome  other  places  14  lb. 

A  Stone  of  Wool,  is  14.1b.  and  two  Stones  make  a  Todd, 

A  Stone,  Horjemards  weight,  is  14  lb. 

A  Stone  of  Hemp,  is  32  lb. 

A  Pother  of  Lead  is  iqf  C .  wt. 

28.  The  Meafures  ufed  in  England  are  either  of  Capacity? 
or  Length. 

29.  The  Meafures  of  Capacity  are  thofe  which  are  produced 
from  weight,  and  they  are  either  liquid  or  dry. 
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30.  All  Meafures  of  Capacity,  both  liquid  and  dry,  were  at 
firft  made  from  Troy-weight:  Vide  Statutes ,  9  Henry  III.  51 

III.  12  Henry  VII.  &V.  wherein  it  is  enabled,  that  eight 
Pounds  Troy-weight  of  wheat,  gathered  out  of  the  middle  of 
the  ear,  and  well  dried,  (hould  make  one  Gallon  of  Wine-mea- 
Jure  :  And  that  there  (hould  be  but  one  Meafure  for  Wine,  Ale 
and  Corn ,  throughout  this  Realm.  ( Vid .  Stat.  14  Edw.  III.  15 
Richard  II.)  But  time  and  cuftom  hath  altered  Meafures,  as 
they  have  done  Weights  (and  perhaps  for  one  and  the  fame 
realon) ;  for  now  we  have  three  different  Meafures,  viz.  one 
for  Wine,  one  for  Ale  or  Beer ,  and  one  for  Corn . 

31.  The  common  Wine-gallon,  feal’d  at  Guild-hall  in  Lon~ 
don ,  by  which  all  Wines,Brandies,  Spirits,  Strong- waters,  Mead* 
Perry,  Cyder,  Vinegar,  Oil  and  Honey,  &c.  are  meaftired  and 
fold,  is  fuppofed  to  contain  231  cubic  Inches;  and  from  thence 
the  reft  are  computed,  as  in  this  Table. 


A  TABLE  of  Wine-measure* 


231  Cubic  Inches 
42  Gallons 
63  Ditto 
84  Ditto 
2  Hogjheads 
2  Pipes 


1  Gallon . 

I  Tierce . 

I  Hogjheado 
I  Puncheon, 

1  Pipe ,  or  But . 
1  Tun . 


* 


Note ,  3 if  Gallons  is  a  Wine  or  Vinegar  Barrel,  and  236 
Gallons  is  a  Tun  of  fweet  Oil. 

32.  The  Beer  or  Ale  Gallon  (which  are  both  one)  is  much 
larger  than  the  Wine  Gallon  ;  it  being  probably  made  at  firft 
to  correfpond  with  Avoirdupoife- weight,  as  the  Wine-gallon  did 
with  Troy- weight  :  For  one  pound  Avoirdupoife  being  nearly 
equal  to  14  ounces  12  penny- weights  Troy  :  And  as  one  pound 
Troy  is  in  proportion,  to  the  cubic  inches  in  a  Wine- gallon,  fo 
is  one  pound  Avoirdupoife  to  the  cubic  inches  in  an  Ale- gallon,, 
That  is,  12:  14I  I  :;  231  :  282  nearly. 


A  TABLE  of  Ale-measure. 


282  Cubic  Inches  „ 

\  4 

r  1  Gallon. 

8  Gallons  i 

1 

1  1  Firkin . 

2  Firkins 

Lmake  4 

!  I  Kilderkin * 

2  Kilderkins 

[  1  Barrel. 

3  Ditto  - 

1  i 

1  Hogjhead , 

A 
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Chap.  II. 


A  T  ABLE  ^Beer-measure 


Note*  A  Firkin  of  Soap,  and  of  Herrings,  are  the  fame  with 
that  of  Ale » 

33.  This  difHn&ion  or  difference  betwixt  Ale  and  Beer 
Meafure,  is  now  only  nfed  in  London.  But  in  all  other  places 
of  England ,  the  following  Table  of  Beer  or  Ale,  whether  it 
beftrong  or  final  1,  is  to  be  obferved,  according  to  a  Statute  of 
Excife  made  in  the  year  1689. 

282  ~  ’*  T  ’  “  " 


;8 1  Gallons 
2  Firkins 
2  Kilderk 


Note,  In  all  Measures  liquid  or  dry , 


34.  Dry  meafure  is  different  both  from  Wine  and  Ale  mea¬ 
sure,  being  as  it  were  a  mean  betwixt  both,  tho’  not  exactly- 
fo  ;  which,  upon  examination,  will  be  found  to  be  in  propor¬ 
tion  to  the  aforefaid  old  ftandard  gallon,  as  Avoirdupoife- 
weight  is  to  Troy- weight  $  that  is,  as  one  pound  Troy  is  to  one 
pound  Avoir dupoife,  fo  are  the  cubic  inches  contained  in  the  old 
Wine- gal  Ion,  Co  the  cubic  inches  contained  in  the  dry  or  Corn - 
gallon,  viz.  12  :  14H ; 224  :  272I,  the  common  received 
content  of  a  gallon  nearly.  Altho’  now  it  is  otherwife 
fettled  by  an  act  of  parliament,  made  in  1697,  the  words  of 
th(U  abt  are  thole  .  Livery  round  Bufhel  with  a  plain  and  even 
'bottom ,  being  made  eighteen  Inches  and  a  half  wide  throughout , 
and  eight  Inches  deep±  Jhould  be  ejleemed  a  legal  Winchefter 
Bufhel,  according  to  the  Jlandard  in  his  Majeily’s  Exchequer. 
Now  a  veffel  thus  made,  will  contain  2150,42  cubic  inches , 
consequently  the  Corn-gallon  doth  contain  but  268f  cubic 


A 


Weights ,  MeafureSy  &e. 


A  TABLE  of  Dry  of  Corn-measure. 


268|  Cubic  Inches 
2  Gallons 
4  Pecks 
8  Bujhels 


I  Gallon . 

I  Peck. 
i  Bujhel 
i  Quarter, 


Note,  When  Salt  and  Sea-coal  are  meafured  by  the  Corn- 
bufliel,  they  are  heaped  ;  36  Bufhels  is  a  Chalder  of  Coals,  and 
2 1  Chalders  a  Score. 


35.  As  the  leaft  part  of  Weight  was  originally  a  Wheat-corn, 
fo  the  leaft  part  of  Long-meafure  was  a  Barley-corn ,  taken  out 
of  the  middle  of  the  ear,  and  being  well  dried,  three  of  them 
in  length  were  to  make  one  inch  i  and  thence  the  reft,  as  in 
the  following  Table. 


3  Barley-corns  in  length 
12  Inches 

3  Feet,  or  1 6  Nails 
3  Feet  9  Inches 
6  Feet ,  or  two  Yards 

5  Yards  and  an  half 
40  Poles,  or  Perches 

6  Furlongs 


I  Inch . 

I  Foot. 

1  Yard. 

1  £//. 

I  Fathom. 

1  Pole,  or  Perch • 
I  Furlong. 

1  Englifh 


ALSO, 


20S  I  T//  Engliih. 

32c  °  JqC  ^  )  il  Flemifh  EH,  or  Aula. 

That  a  Yard"  is  ufually  fubdivided  into  four  Quarters, 
and  each  Quarter  into  four  Nails. 

And  each  Ell  into  four  Quarters  5  but  each  Quarter  of  an 
Ell  contains  five  Nails. 

36.  Superficial,  or  fquare  Meafuresof  Land,  are  fuch  as  are 
exprefs’d  in  the  following  Table  : 


40  Square  Poles,  or 
Perches 
4  Roods 
640  Acres 


1  Rood ,  or  Quarter  of  an 
Acre. 

I  Acre. 

I  Mile. 


For  40  Poles  or  Perches  in  length,  and  4  in  breadth  do  make 
a  Statute  Acre  of  Land  \  that  is  220  yards  multiplied  by  22 

yards. 
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yards,  which  is  equal  to  4840  fquare  lards,  are  a  Statute 
Acre. 

>  Note,  Land  is  bed  meafured  by  a  Chain  of  4  Poles  long,  di¬ 
vided  into  100  parts,  called  Links. 

.  And  if  you  would  exprefs,by  Figures,thefe  quantities  of  Land, 
viz.  thirty-fix  Acres  three  Roods  twenty  Perches  ;  alfo  feven 
Acres  no  Roods  thirty- two  Perches,  the  ordinary  way  to  fe£ 
them  down,  is  thus : 

A.  R.  P. 

S6  .  3  •  20  • 

7  •  o  .  32 


37.  A  TABLE  of  Time  is  this  that  follows:' 


60  Seconds 
60  Minutes 
24  Hours 
7  Days 
4  Weeks 

1 3  Months  1  Day  and  6  Hours 


Minute. 

Hour. 

Day  natural. 

Week. 

Month  of  28  Days. 
Tear  very  near . 


But  in  ordinary  computations  of  time,  the  whole  year,  con¬ 
fining  of  three  hundred  hxty-five  days,  is  divided  either  into 
twelve  equal  parts  or  months  ;  every  month  then  containing 
thirty  days  and  ten  hours  :  or  elfe  into  twelve  unequal  Kalen - 
^r-months,  according  to  the  ancient  Verfe  : 


Thirty  Days  hath  September,  April,  June,  and  November; 
February  hath  twenty-eight  alone,  and  each  of  the  reft  thirty-one. 

b 

Note,  That  every  Leap-year  (which  happens  once  in  four 
years)  contains  three  hundred  fixty-fix  days  3  and,  in  fuch  year, 
February  contains  twenty-nine  days. 


38.  Of  things  accounted  by  the  dozen,  a  Grofs  is  the 
Integer,  confiding  of  twelve  dozens,  each  dozen  containing 
twelve  particulars.  So  that  if  you  would  exprefs,  in  Figures, 
feven  grofs  four  dozens  and  five  particulars  s  alfo  four  dozens 
and  eight  particulars,  they  may  be  written  thus : 


G.  D.  P, 

7  .  04  .  05 
©  .  04  08 


CHAP, 


(  *5  ) 


CHAP.  III. 

Addition  of  Whole  Numbers, 


39’  /^Oncerning  Notation  of  Numbers,  and  how  thereby  the 
quantities  of  things  are  ufually  exprefled,  a  full  decla¬ 
ration  has  been  made  in  the  preceding  Chapters  :  Numeration 
follows,  which  comprehends  all  manner  of  operations  by 
Numbers. 

40.  In  Numeration,  the  four  primary  or  fundamental  opera¬ 
tions  are  thefe,  Addition,  Subtraction,  Multiplication ,  and  Di- 
vifion . 

41.  Addition  is  that,  by  which  divers  numbers  are  collected 
together,  to  the  end  that  their  fum,  aggregate  or  total,  may  be 
difcovered. 

42.  In  Addition,  place  the  numbers  given  one  above  another, 
in  fuch  fort,  that  like  places  ©r  degrees  in  every  number,  may 
Hand  in  the  fame  rank  ;  that  is,  Units  above  Units,  Tens  above 
Tens,  Hundreds  above  Hundreds,  &c.  So  thefe  numbers 

1213  and  462,  being  given  to  be  added  together,  you  12  lf 
are  to  order  them  as  appears  in  the  margin.  J  4 }2, 

43.  Having  thus  placed  the  numbers,  and  drawn  a  line  under 
them,  add  them  together,  beginning  with  the  units  firft,  and 
faying  thus,  2  and  3  makes  5,  which  write  under  the  rank  of 
units  ;  then  proceed  to  the  fecond  rank,  and  fay,  6  and  1  make 
7,  which  write  under  the  fecond  rank  (being  the  place 

of  tens)  ;  again  4  and  2  make  6,  which  write  under  the 
third  rank.  Laftly,  write  down  1,  being  all  that  hands 
in  the  fourth  rank  ;  fo  the  fum  of  the  faid  given  num¬ 
bers  is  found  to  be  1675,  and  the  operation  will  appear 


as  in  the  margin 


In  like  manner,  the  numbers  2315,  7423,  and  141, 
given  to  be  added  together,  their  fum  will  be 


2315 

7423 

1 4f 

9879 

ranks 


being 

O  — 

found  to  be  9879,  and  the  operation  will  hand  as  in 
the  example. 

44.  When  the  fum  of  the  figures  of  any  of  the 
amounts  to  ten,  or  any  number  of  tens  without  any  excefs, 
write  down  a  cypher  under  that  rank  ;  but  when  the  fum  of 
any  rank  exceeds  ten,  or  any  number  of  tens,  fet  down  :he 
excefs  under  fuch  rank  ;  and  for  every  ten  contained  in  the 
fum  of  any  rank,  refer  ve  an  unit  or  1  in  your  mind,  and  add 
4  fuch 
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fuchunit  or  units  to  the  figures  of  the  next  rank  to¬ 
wards  the  left-hand  5  fo  the  numbers  4937,  9 878,  4937 

and  394,  being  given  to  be  added  together,  the  ope-  9878 
ration  will  be  thus,  viz,  Beginning  with  the  rank  of  394 
units,  4,  8  and  7  make  19,  wherefore  write  down  - 
9’  above  ten,  and  carry  1  in  mind  in  head  13209 

of  the  ten  contained  in  the  faid  19:  Then  1  and  9 
(9  being  the  lowermoft  figure  of  the  fecond  rank)  make  io, 
which  added  to  7  and  3,  the  other  figures  of  the  fame  rank,  the 
whole  fum  of  them  is  20  ;  therefore  fet  down  a  cypher  under 
the  line  in  that  rank,  becaufe  the  excefs  above  the  two  tens  is 
nothing;  next  carry  2  to  the  third  rank  :  2  and  3  (3  being  the 
lowermoft  figure  of  the  third  rank,)  make  5,  which  being  added 
to  8  and  9  (the  other  figures  of  the  fame  rank  ;)  the  fum  of 
them  is  22  ;  therefore  writing  down  2  (being  the  excefs  above 
the  two  tens)  under  the  line  in  the  third  rank,  carry  2  in  mind 
(becaufe  there  were  two  tens  in  22)  to  the  fourth  rank  :  Laftly,  2 
and  9  make  n,  which  added  to  4  make  15  ;  this  15,  becaufe’ it 
is  the  fum  of  the  laft  rank,  write  totally  down  under  the  line,  on 
the  left-hand  of  the  figures  before  lubfenbed  ;  fo  the  fum  of  the 
three  numbers  given,  is  found  to  be  15209,  as  in  the  example. 

45*  Tie  reafcm  of  the  above  operations  will  be  very  evident 
from  this  undeniable  maxim,  viz.  that  the  whole  is  equal  to  all 
its  parts  ;  and  the  method  of  fetting  down  the  total,  may  eafi- 
ly  accounted  for,  from  the  nature  of  numeration,  which  ex¬ 
plains  thp  different  value  of  places  as  they  proceed  from  the 
right,  to  the  left-hand  :  For,  as  9  is  the  greateft  fimpJe  character 
or  figure,  fo  every  number  exceeding  9,  being  compound,  mult 
require  more  places  then  one  to  exprefs  it.  Thus,  the  number 
IO  can  no  otherwife  be  expreffed  in  figures,  but  by  removing 
the  figure  into  the  place  of  tens,  which  i^done  by  fupplyino-  the 
unit  s  place  with  a  cypher  :  And  as  it  is  the  fame  with  every 
other  column  (ten  being  ftill  the  proportion  of  increafe)  confe- 
quently,  when  the  fum  of  any  column,  amounts  to  10  or  more, 
the  units  exceeding,  if  there  beany,  or  a  cypher  if  none,  mult 
be  fet  under  fuch  column,  and  the  ten  or  tens  of  the  amount 
carried  on,  asfo  many  units,  to  the  next  column  on  the  left 

What  is  here  obferved,  as  to  carrying  the  tens  (the  propor¬ 
tion  of  increafe)  from  one  column  to  another  in  integers,  may 
be  as  juftly  applied  to  the  proper  numbers  in  addin?  fums  of 
different  denominations. 

This  demonftration  may  be  applied  to  the  example  work’d 
V  Art.  44,  as  follows : 


The 


i? 


Chap.  III.  Of  Whole  Numbers . 

The  Sum  of  4,  8,  and  7  is  19 

The  Sum  of  90,  70,  and  30  is  190 

The  Sum  of  300,  800,  and  900  is  2000 

The  Sum  of  9000,  and  4000  is  13000 

Therefore  the  Sums  of  394,  9878,  and  4937  is  15209 


46.  From  the  fame  maxim  is  deduced  a  method  of  proving 
the  truth  of  any  operation  in  Addition,  viz.  by  parting  or  fepa- 
rating  the  given  Numbers  into  two  parcels  (or  more,  according 
to  the  largenefs  of  it),  and  then  adding  up  each  parcel  by  itfelf ; 
For  if  thofe  particular  fums,  fo  found,  be  added  into  one  fum, 
and  that  fum  prove  equal,  or  the  fame  with  the  total  fum  firft 
found,  then  all  is  right  $  if  not,  care  mult  be  taken  to  difcover 
and  correct  the  error. 

EXAMPLE . 


r 5647 7 

32«9  f 

1  40l6  ) 

Add  \ - 

12Q00 
5OO7 
^  1 606 

The  total  Sum  1 
of  all  thefe  >22465 
Parts  —  ] 


The  Sum  of  thefe  Parts  is  1295^ 
The  Sum  of  thefe  is  95 13 


The  Sum  of  each  1 

Parcel  put  to-  /■  22465 
gether  3 


Note,  This  laft  method  may  be  ufefully  applied  in  the  addi¬ 
tion  of  long  columns,  in  order  to  eafe  the  memory  *  and  the. 
fame  may  be  proved  by  dividing  them  into  different  parcels. 

47.  Another  method  of  proof  is,  to  perform  the  operation 
again,  beginning  with  the  uppermoft  figure  of  each  rank,  and 
adding  downwards. 

Note ,  1.  The  fum  of  two  or  more  even  numbers  will  be  an 
even  number. 

2.  The  fum  of  two  odd  numbers  will  be  an  even  number. 

3.  The  fum  of  two  numbers  j  one  even ,  the  other  odd ,  will 
be  an  odd  number. 

4.  If  more  than  two  odd  numbers  be  added  together ;  the  fum 
will  be  eveny  when  the  number  of  its  parts,  fo  to  be  added  to¬ 
gether,  is  even ;  but  odd ,  if  the  number  of  parts  be  odd. 

5.  If  even  numbers  be  intermixed  with  odd ,  the  fum  will  be 

even  or  odd ,  according  as  the  number  of  odd  parts  be  even  or 
odd %  - 

48. 


c 
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48,  When  numbers  given  to  be  added,  exprefs  things  of  di- 
verfe  denominations ;  firft  write  them  down  orderly  (according 
to  the  Examples  in  Chap.  II.)  then  after  a  line  is  drawn  under 
them  all,  begin  to  add  the  numbers  of  the  lead  denomination, 
and  if  the  fum  of  them  amounts  to  one  integer,  or  many  inte¬ 
gers  of  the  next  greater  denomination,  with  fome  excefs  of  the 
lefs  denomination,  fet  down  that  excefs,  or  a  cypher  when  there 
is  no  excefs,  under  the  line,  fo  as  it  may  ftand  under  the  leaft 
denomination,  and  keep  the  faid  integer  or  integers  in  mind,  to 
be  added  to  thofe  of  the  next  greater  denomination  on  the  left- 
hand  ;  but  when  the  fum  of  the  numbers  of  the  leaft  denomi¬ 
nation  does  not  amount  to  one  integer  of  the  next  greater  deno¬ 
mination,  fet  down  the  fum  itfelf  under  the  line  :  Then  add  the 
integer  or  integers  kept  in  mind  (when  any  happens)  to  the 
numbers  of  the  next  greater  denomination  on  the  left-hand,  and 
proceed  to  add  them,  as  alfo  thofe  of  every  greater  denomina¬ 
tion,  in  like  manner  as  above  is  directed  ;  until  you  come  to 
the  numbers  of  the  greateft  (or  higheft)  denomination,  which 
are  to  be  added  according  to  Art.  43.  and  44.  So  thefe  feveral 
fums  24/.  131.  $d.  3/.  alfo  ill  Os.  8 d.  and  5/.  i8j.  c d.  2 f. 
being  propos’d  to  be  added,  their  total  fum  is  42/.  12  s.  id. 
if.  For  having  written  them  down  orderly  according  to  Art . 
21.  and  drawn  a  line  underneath,  begin 
with  the  farthings  firft,  and  fay,  two  far¬ 
thing  and  three  farthings  make  five  far¬ 
things,  that  is  one  penny  with  a  farthing 
over  and  above;  wherefore  fetting  down 
I  under  the  denomination  of  farthings, 
carry  one  penny  to  the  denomination  of 
pence;  then  fay,  1,  8,  and  5  pence  make 
14  pence,  which  contain  one  {hilling  and 


/. 

24 

12 

05 


s . 

*3 

co 

18 


cl.  f. 


42  .  12 


05 

c8 

00 


02 


3 

o 

2 


two-pence;  wherefore  writing  2  under  the  denomination  of 
pence,  carry  one  {hilling  to  the  denomination  of  {hillings ;  then 
adding  the  faid  1  {hilling  to  18  (hillings  and  13  (hillings,  the 
fum  will  be  found  1  pound  and  12  (hillings;  wherefore  fetting 
down  12  under  the  denomination  of  (hillings,  carry  1  pound  in 
mind  to  the  denomination  of  pounds,  faying,  1  pound  in  mind, 
together  with  5,  2,  and  4  pounds,  which  ftand  in  the  firft  rank 
of  pounds,  make  12  pounds;  wherefore  (according  to  Art.  44.) 
write  2,  the  excefs  above  10,  under  the  faid  firft  rank  of  pounds, 
and  carry  1  in  mind  for  the  faid  1 0  to  the  fecond  rank  of  pounds} 
then  faying,  in  like  manner,  1  in  mind,  together  with  1  and  2, 
which  ftand  in  the  fecond  rank  of  pounds  make  4,  which  write 
under  the  line  ;  that  done,  the  total  of  the  three  given  fums  ap¬ 
pears  to  be  42/.  12  s,  and  id.  if. 


In 


Chap.  III. 


Of  Whole  Numbers 


In  like  manner  3  lb.  0 goz.  19 p.w.  iggr,  Alfo  2  /A  ocs. 
3  p.iv.  ygr.  Alfo  o  lb.  10  oz.  6 p.w.  ogr.  And  o  lb.  9  oz. 
o p.w.  17 ^r.  being  given  to  be  added  together,  their  fum  will 
be  found  7  lb*  01  oz.  qp.w.  15  gr.  and  the  work  will  ftand 
thus ; 


3  .  05  .  19  .  15 

2  ,  00  .  03  .  07 

o  .  jo  .  06  .  00 

o  .  09  .  00  .  17 


7  .  01  .  09  .  15 

Note,  In  adding  together  the  numbers  in  the  laft  example,  it 
muft  be  remember’d,  that  twenty-four  grains  make  one  penny¬ 
weight  ;  twenty  penny- weights  one  ounce ;  and  twelve  ounces 
one  pound  Troy  (as  before  is  declared  in  Art*  22);  and  then 
you  are  to  proceed  according  to  Art.  48. 

More  Examples  are  thefe  following,  which  prefuppofe  the 
learner  to  be  well  exercifed  in  the  Tables  of  Chap.  II.  that  he 
may  readily  know  what  integers  are  to  be  carried  from  every 
lefler  denomination  to  the  next  greater. 


Addition  of  English  Money. 


/. 

s . 

d. 

/• 

/. 

S. 

d. 

230 

•  *7 

.  10 

.  1 

0  . 

!3  • 

05 

175 

.  12 

.  11 

•  3 

0  . 

17  • 

08 

052 

.  05 

.  06 

.  0 

0  . 

CO  . 

10 

009 

.  00 

.  08 

.  1 

0  . 

10  . 

°3 

506 

•  *3 

.  07 

.  2 

0  . 

15  • 

06 

974 

.  10 

•  °7 

•  3 

2  . 

17  • 

OS 

Abdi' 

noN 

of  Troy- We 

I  G  H  r 

r. 

lb. 

oz. 

p.iv. 

'ir- 

oz. 

p.VL 

gt. 

23  • 

07  . 

16  . 

*3 

536 

•  *3 

.  16 

• 

10  . 

1 5  • 

07 

206 

.  11 

.  10 

325  • 

06  . 

19  . 

20 

68 

.  00 

•  05 

49  • 

11  . 

07  . 

12 

96 

.  00 

.  12 

417  • 

00  . 

19  . 

04 

9°7 

.  05 

.  19 

C  2  Ad- 
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Addition  of  Avoirdupoise-Weight* 


C .  q.  lb. 

235  •  3  •  13 

576  .  1  .  17 

628  .  2  .  15 

412  .  0  .  10 

lb.  0%.  dr. 

14  .  13  .  12 

5  .  10  .  13 

12  .  00  .  06 

06  .  09  .  05 

1852  .  3  .  27 

39  .  02  .  04 

Addition  of  Mea 

Yards .  q.  nails. 
26  .  3  .  2 

13  •  1  *  3 

12  .  0  .  1 

29  .i*i 

81  .  2  .  3 

sures  of  Length, 

Ells.  q.  n. 

15  .  3  .  2 

16  .  1  .  3 

09  .  0  .  1 

12  .  2  .  1 

53-3-3 

Addition  of  Superfic 

Acres.  Roods.  Per. 
136  .  3  .  13 

513  .  1  .  26 

212  .  2  .  10  1 

517  .  0  .  00 

ial  Measures  of  Land 

A.  R.  P» 

240  »  2  .  17 

500  .  3  .  13 

249  .  1  .  36 

gc6  .  0  .  10 

*379  -  3  •  °9 

996  •  3  •  36 

49.  The  following  Queftions  are  defigned  to  put  the  learner 
upon  reflection,  which  will  enable  him.  the  better  to  fee  the 
nature  and  ufe  of  this  Rule. 

1.  A  man  was  born  in  the  year  1721  j  when  will  he  be  45 
years  of  age?  Anfw.  in  the  year  1766. 

2.  If  after  having  paid  12/.  10 s.  in  part  of  a  debt,  there 
ftill  remains  due  17/.  1  on  what  was  that  debt?  Anfw .  30/. 

3.  There  are  two  numbers,  whofe  difference  is  17,  and  the 
leffer  number  is  44  ;  what  is  the  greater  number  ?  Jnfw.  61. 

a,  A  man  has  6  bags  of  Hops  ;  the  firft  weighs  2  qu.  \\lb. 
and*" each  of  the  others  weighs  14#.  what  quantity  has  he  in  all? 
Jnfw.  I  C.  1  qu. 
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5.  Received  of  A  three  half-pence,  of  B  feven  farthings,  of 
C  fifteen-pence,  of  D  five  groats,  of  E  half  a  crown,  and  of 
F  thirty  (hillings ;  how  much  was  received?  Anfw.  i /.  15  s. 
Sid. 

6.  Bought  a  parcel  of  goods  for  40/.  ior.  paid  for  packing 

them  13  s.  for  carriage  1 /.  6  s.  8  d.  and  expended  at  making 
the  bargin  15 s.  6 d.  what  do  the  goods  ftand  mein?  Anfw. 
43  5  s  •  2  d. 

7.  Between  London  and  Royfton  are  33  miles  ;  from  thence 
to  Cambridge  10;  thence  to  Newmarket  10;  thence  to  Bury 
10;  and  from  thence  to  Norwich  32  miles:  How  many  miles 
on  this  road  from  London  to  Norwich  ?  Anjw.  95  miles. 

8.  How  many  days  are  there  in  the  1 2  Calendar  months, 
January  having  31  days,  February  28,  March  31,  April  30, 
May  31,  June ,  30,  July  31,  Augujl  31,  September  30,  Octo¬ 
ber  31,  November  30,  and  December  31  days  ?  Anfw.  365. 

9.  How  many  days  are  there  from  the  28th  day  of  March 
to  the  17th  day  of  December  in  the  fame  year,  both  days  inclu- 
five?  Anfw.  265. 

10.  How  many  days  are  there  from  the  19th  day  of  Aprils 
1748,  to  the  27th  day  or  November ,  1750,  both  days  exclufive  ? 
Anfw.  951. 

11.  A  merchant,  in  the  year  1750,  imported,  by  one  fhip 
8  tuns  of  Claret,  by  another  12  tuns  3  hogfheads  42  gallons  of 
Red  Port,  by  another  14  tuns  2  hogfheads  1 1  gallons  of 
Sherry,  and  by  another  5  tuns  3  hogfheads  10  gallons  of  Ca¬ 
nary  ;  what  quantity  of  wines  did  he  import  in  all  ?  Anfw \ 
41  tuns  1  hogfhead. 

12.  from  the  creation  of  the  world  to  the  beginning  of  the 
deluge  is  accounted  1656  years;  and  from  the  beginning  of  the 
deluge  to  the  birth  of  Arphaxad ,  Helvtcus  reckons  2  years  ; 
and  thence,  to  Terah  220  years;  thence  to  the  birth  of  Abra¬ 
ham  70  years  (Gen.  u.j ;  thence  to  the  promife  given  (  men¬ 
tioned  Gen.  12.  )  he  reckons  75  years  ;  and  thence  to  the  go¬ 
ing  out  of  Egypt  430  years;  and  from  that  going  out,  to  the 
T  ernple  of  Solomon  480  years ;  and  thence  to  the  birth  of 
drift  1015  years  ;  and  he  fuppofes,  that  from  thence,  to  the 
beginning  of  the  common  Chriftian  or  Dionftan  iEra  2  years 
elapfed  ;  and  thence,  to  the  prefent  year  wherein  this  was  writ, 
we  reckon  1750  years:  According  to  the  Chronology  of  He  hi - 

therefore,  how  long  is  it  fince  the  creation  of  the  world  ? 
Anfw.  5700  years. 

13.  A  furveyor,  having  meafured  5  feveral  pieces  of  land, 
finds  one  of  them  to  contain  7  acres  3  roods  24  perches,  an¬ 
other  to  contain  18  acres  1  rood  16  perches,  another  12  acres 

C  3  10. 
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10  perches,  and  the  laft  15  acres,  2  roods;  how  many  acres 
were  furveyed  in  all?  Anfw.  53  acres,  3  roods,  10  perches. 

14.  In  the  year  1563,  20000  perfons  died  of  the  plague  in 
London ;  in  1593,  10635  died  of  the  fame  diftemper;  m  1603, 
30578;  in  1625,  54265,  of  the  plague  but  35417;  in  1665, 
97351  died,  and  of  them  68586  of  the  plague;  how  many 
died  of  the  plague  between  the  years  1563  and  1665,  both  years 
included?  Anfw,  165216. 


CHAP.  IV. 

Subtraction  of  Whole  Numbers . 

Co.OUbtraction  is  that  by  which  one  number  is  taken 
out  of  another,  to  the  end  that  the  remainder  or  diffe¬ 
rence  between  the  two  numbers  given  may  be  known. 

51.  The  number  out  of  which  the  Subtraction  is  to  be  made, 
muft  be  greater,  or  at  leaf!,  equal  with  the  other.  For  you 
may  fubtradl  4347  out  of  9478,  but  you  cannot  fubtra&  9478 
out  of  4347. 

52.  in  Subtraction  rank  the  two  given  numbers  one  under 

the  other,  as  in  Addition,  with  this  caution,  that  the  number 
placed  uppermofl  may  exceed,  or  at  leaf!  be  equal  to  the  other : 
So  if  the  number  4347  be  given  to  be  fubtra&ed  from.  9478, 
place  them  as  in  the  margin  :  Then  proceeding  to  the 
Subtraction,  fay,  7  taken  out  of  8,  there  remains  1,  9478 

which  place  in  the  fame  rank  under  the  line.  In  like  4347 
manner,  4  being  taken  out  of  7,  the  remainder  is  3,  — — 

which  likewife  fet  under  the  line  in  the  next  rank;  5131 
again,  taking  3  from  4,  the  remainder  is  1,  which 

place  under  the  third  rank:  Laftly,  fubtracling  4  from  9,  there 
will  remain  5,  which  fubfcribe  under  the  fourth  rank;  now  the 
whole  operation  being  hnifhed,  it  appears  that  if  4347  60  taicen 
out  of  947  8,  the  remainder  is  5131,  or  ( which  is  the  fame) 
the  difference  between  the  numbers  947^  ani^  4347  *s  5I3I?  as 
in  the  Example. 

In  like  manner,  if  106  be  fubtrafted  from  2856,  the  remain¬ 
der  will  be  found  2750;  for  after  the  numbers  are  orderly  rank¬ 
ed,  begin  at  the  place  of  units,  and  fay  6  from  6,  there 
remains  nothing;  therefore  fubfcribe  o  (or  nothing);  2856 
then  proceeding  to  the  fecond  rank,  fay,  if  o  be  taken  106 
from  5,  there  will  remain  5,  which  alfo  fubfcribe  under  - — - 
the  line ;  again,  1  from  8,  there  remains  7  :  Laftly,  o  275Q 
from  2,  there  remains  2.  See  the  W ork  in  the  margin. 

53.  When  any  of  the  figures  of  the  number  given  to  be  fuh- 
tra&ed  is  greater  than  the  upper  figure  out  of  which  it  is  to  be 

fubtradtedj 
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fubtraCted,  you  mud  borrow  10  of  the  next  rank  towards  the 
left-hand,  and  add  the  faid  10  to  the  faid  upper  figure;  then 
from  the  Turn  of  fuch  Addition  fubtratft  the  lower  figure  and 
fet  down  the  remainder:  In  this  cafe  the  figure  of  the  next 
rank  which  is  to  be  fub  traded,  muff  be  efteemed  an  unit 
greater  than  it  is;  therefore  keeping  1  in  your  mind,  add  it 
to  the  next  figure  of  the  number  given  to  be  fubtraded,  and 
deducing  all  out  of  the  figure  above  it,  proceed  in  like  fort,  till 
you  have  finifhed  the  whole  operation.  Example ,  Let  it  be 
required  to  fubtrad  374  out  of  8023.  Having  ranked  them 
as  before,  fay,  4  out  of  3,  that  cannot  be,  wherefore  borrowing 
10  of  the  next  rank,  and  adding  the  fame  to  the  faid  3,  fay,  4 
out  of  13,  there  remains  9;  then  writing  9  under  the  line,  and 
carrying  1  in  mind,  fay,  1  and  7  makes  8,  8  out  of  2 
that  cannot  be,  but  8  out  of  12  (  12  becaufe  10  being  8023 
borrowed,  and  added  to  2,  makes  12)  there  remains  4,  374 

which  fubfcribe  under  the  line ;  again  1  in  mind  being  - 

added  to  3  makes  4,  4  out  of  nothing,  that  cannot  be,  7649 
but  4  out  of  10  there  remains  6,  which  likewife  fub¬ 
fcribe  under  the  line;  laftly,  1  in  mind  being  taken  out  pf  8, 
there  remains  7.  Thus  you  fee  that  the  remainder  after  374  is 
fubtraded  from  8023,  is  7649.  Note  diligently,  that  as  often 
as  10  is  borrowed,  1  mu  ft  be  kept  in  mind  to  be  added  to  the 
figure  (landing  in  the  next  place  of  the  lower  number,  and  the 
fum  of  fuch  Addition  mu  ft  be  fubtraded  from  the  upper  place  ; 
but  if  it  happen  that  there  is  no  figure  in  the  next  place  of  the  lower 
number,  then  the  1  in  mind  mu  ft  be  fubtraded  from  the  upper 
place ;  (as  in  the  laft  rank  of  the  laft  Example.)  Another  Example , 
Let  it  be  required  to  fubtrad  92  from  62801.  Having 
placed  the  greater  number  uppermoft,  and  the  lefler  62801 
orderly  underneath,  begin  at  the  place  of  units,  and  92 
fay,  2  from  1  that  cannot  be,  but  borrowing  10,  and  — — - 
adding  it  to  the  faid  1,  fay  2  from  11  there  remains  62709 
9,  which  fubfcribe  under  the  line ;  then  proceed  and 
fay,  1  in  mind  with  9,  makes  10,  10  out  of  o  that  cannot  be, 
but  borrowing  10,  fay,  10  out  of  10  and  there  remains  0,  where¬ 
fore  fubfcribe  o  under  the  line  ;  again,  1  in  mind  out  of  8,  there 
remains  7 ;  then  becaufe  there  are  no  figures  in  the  lower  num¬ 
ber,  fay  o  out  of  2  there  remains  2  ;  laftly,  o  out  of  6  there 
remains  6;  therefore  it  appears  that  62801  exceeds  92  by 
62709. 

54.  Thofe  who  have  confidered  Art.  45.  and  are  thence  fa- 
tisfied  of  the  reafon  of  the  operation  ufed  in  Addition,  will  eafi- 
]y  perceive  that  the  fame  maxim  may  be  applied  to  the  work  of 
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Subtraction,  as  directed  in  Art .  52.  And  the  truth  of  the  ope¬ 
rations  in  Art.  53.  will  appear  from  the  following 

Propofition  :  If  to  each  of  two  numbers ,  the  fame  or  an  equal 
number  be  added ,  the  difference  between  the  numbers  refulting  will 
be  the  fame  with  the  difference  of  the  firff  two  numbers.  Example : 

If  to  14  and  6  whofe  difference  is  8* 
the  number  3  .  .  3  be  added  ;  then, 

The  Refults  17  and  9  alfo  differ  by  8. 

Now,  in  Art .  53.  by  taking  4  out  of  13  (inftead  of  3)  10  is 
added  to  the  upper  number,  and  by  carrying  in  mind  1,  and 
adding  it  to  the  figure  which  Hands  in  the  place  of  tens  in  the 
lower  number,  ten  is  added  to  that  lower  number,  therefore  the 
true  difference  will  thence  arife  by  the  propofition. 

55.  If  the  numbers  propofed  have  diverfe  denominations, 
place  them  as  before,  and  beginning  with  the  leaf!  denomina¬ 
tion  firff,  fubtraCI  the  lower  number  from  the  upper  when  it 
may  be  fubtra&ed,  and  place  the  remainder  underneath  ;  but  if 
it  happens  that  the  lower  number  cannot  be  taken  out  of  the 
upper,  you  rnuft  borrow  an  integer  of  the  next  greater  deno¬ 
mination  on  the  left-hand;  which  integer,  after  it  is  converted 
into  the  fame  denomination  with  the  faid  upper  number,  muff 
be  added  to  it;  Then  from  the  fum  of  fuch  Addition,  you  are 
to  fubtrad  the  lower  number,  and  write  down  the  remainder, 
keeping  1  (that  is  the  integer  borrowed)  in  your  mind,  to  be 
added  to  the  next  place  of  the  number  given  to  be  fubtradfed, 
as  before:  So  90/.  14 s.  lod.  3/  being  fubtra&ed  from  124/. 
iii-.  yd.  if  the  remainder  is  33/.  16  s.  8  d.  2 f.  For  be¬ 
ginning  with  the  farthings,  fay,  3  far¬ 
things  out  of  1  farthing  cannot  be  taken,  /.  s.  d.  f. 

therefore  borrowing  1  penny  (that  is  an  124  .  ir  .  07  .  1 

integer  of  the  next  greater  denomination)  90  .  14  .  10  .  3 

and  having  converted  this  penny  into  4  - - - - - 

farthings,  add  them  to  the  aforefaid  x  33  .  16  .  08  .  2 
farthing;  fo  the  fum  is  5  farthings,  out 

of  which  fubtra&ing  3  farthings,  there  remain  2  farthings, 
which  place  under  the  denomination  of  farthings;  then  proceed 
to  the  next  denomination,  and  fay,  x  penny  borrowed  and  lod, 
make  nd.  this  ud.  out  of  yd.  cannot  be  taken;  therefore 
borrowing  x  fhillmg,  or  ud.  and  adding  I2<^.  to  the  faid  yd. 
the  fum  is  19 d.  from  which  fubtraCt  the  faid  ud.  fo  there  re¬ 
mains  Sd.  which  fubfcribe  under  the  denomination  of  pence: 
Again,  1  fhilling  borrowed,  being  added  to  14J.  makes  15  s. 
which  cannot  be  fubtraded  out  of  11  s.  and  therefore  borrow 
i  pound  or  20 s.  which  being  added  to  the  faid  nr.  make  31*. 

%  from 
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from  which  fubtra&ing  15  s.  there  remains  16  s.  which  fub- 
fcribe  under  the  denomination  of  (hillings  ;  then  carrying  1 
pound,  borrowed,  to  the  lower  place  of  pounds,  fay,  1  in  mind 
with  O  make  1,  which  taken  out  of  4,  there  remains  3  ;  again, 
9  out  of  2  cannot  be  taken,  but  9  out  of  12  (10  being  bor¬ 
rowed  and  added  to  the  faid  2,  according  to  Art.  53.)  and  there 
remains  3.  Laftly,  1  (for  the  10  that  Was  borrowed)  being 
taken  out  of  1,  there  remains  nothing;  whence  if  A  being  in¬ 
debted  to  By  in  124/.  11  s.  yd.  1  f*  has  paid  in  part  thereof 
90/.  14  s.  10  d.  3 f.  there  remains  yet  undifcharged  33/,  16  s. 
2d.  2/. 

56.  When  many  numbers  are  given  to  be  fubtra&ed  from  a 
number  propounded,  you  mu  ft  firft  add 

thofe  numbers  together,  according  to  the  /. 
rules  of  the  third  chapter,  and  then  the  3240  The  Debt . 
film  found  is  to  be  fubtradfed  from  the  « — — « 
number  firft  given.  Example,  A  being  in¬ 
debted  to  B ,  in  3240  /,  paid  thereof  at  one 
time  70 ol.  at  a  fecond  payment  1236  /. 
and  at  a  third  305/.  the  queftion  is,  how 
much  of  the  debt  remain’d  undifcharged  ? 

Firft,  add  together  the  feveralfums  paid, 
and  find  the  total  2241/.  this  fubtradf  from 
3240I.  there  remains  999 /.  undifcharged, 
bee  the  operation  in  the  margin. 

Another  Example  of  the  like 
nature.  A  being  indebted  to  B 
in  500/.  paid  in  part  thereof  at 
one  payment  340/.  12 5  6 d.  at 
a  fecond  payment  13/.  i8r.  3^. 
at  a  third  17/.  i6r  lod.  the  Payments 
queftion  is,  how  much  was  in  ar- 
rear  ?  Here,  if  the  operation  be 
profecuted  as  before,  it  will  ap-  Paid  in  all  372  .  07  .  07 

pear  that  there  was  127/.  12 s.  _ . 

5 d.  unpaid.  See  the  Work  in  Re ft  unpaid  127  .  12  .  05 
the  margin. 

57.  Addition  may  be  proved  by  Subtraction,  and  Subtraction 
by  Addition.  For  having  added  divers  numbers  together,  if 
you  fubtradl  one  of  them  out  of  the  fum,  the  remainder  niuft 
be  equal  to  ail  the  reft,  as  you  may  obferve  by  the  Example 
following,  viz.  fuppofing  thefe  4  numbers  are  given  to  be  ad¬ 
ded,  viz.  236,  452,  29’  2l7’  anc^  that  their  fum  is  found  to 
he  934  (°y  the  rules  of  the  third  chapter) ;  it  is  required  to 


700  J 

1236  >  Payments. 

3°5-> 

2241  Total  paid. 
999  Rejl  unpaid. 


1. 

The  Debt  500 
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)  13 
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12 

18 
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236 

452 

934 

29 

236 

21 7 

698 

934 

698 

prove  whether  the  faid  fum  be  true  or  not ; 
to  perform  this,  draw  a  line  under  the  upper- 
moft  number  236,  to  feparate  it  from  the  reft, 
and  feek  the  fum  of  all  the  numbers  given,  ex¬ 
cept  that  uppermoft,  which  fum  is  698.  Then 
lubtraCt  the  faid  uppermoft  number  236,  from 
934,  (the  total  fum  of  all  the  numbers  firft 
found)  and  becaufe  the  remainder  698  is  the 
fame  with  the  fum  of  all  the  numbers,  exclud¬ 
ing  the  uppermoft,  it  may  be  concluded,  that 
the  fum  of  all  the  numbers,  firft  found,  was  truly 
computed. 

In  like  manner  Subtraction  is  proved  by  Addition  ;  for  if  you 
add  the  remainder  and  the 
number  given  to  be  fubtra&ed  Example  1. 
together,  the  fum  maft  be  equal  /. 

to  the  number  out  of  which  the  out  of  9478 
Subtraction  is  made  j  foif  4347  fubtratt.  434 7 
be  fubtrasfted  from  9478,  the  • — — » — — 
remainder  is  5131  \  for  if  5131  Ref  5131 

be  added  to  4347,  the  fum  is  * - — - 

9478,  which  is  the  fame  with  Eroof  947 8  j  24*  13  •  °7 

the  number  out  of  which  the 
Subtraddon  was  made. 

And  again, if  a  fervant  receive  24/.  13^  7a?.and  layoutordif- 
burfe  19  /.  155.  8^.  there  muft  remain  in  his  hands  4  /.  17  s. 
ii  d,  for  this  being  added  to  19/.  15  s,  8  d.  which  was  the 
money  he  expended,  the  fum  will  be  equal  to  24 1.  13  s.  7  d, 
feeing  the  money  with  which  he  was  firft  charged.) 

Note  1,  The  difference  of  two  even  numbers,  will  be  an 
even  number. 

2.  The  difference  of  two  odd  numbers,  will  be  an  even 
number. 

3,  The  difference  of  two  numbers,  the  one  even  and  the 
other  odd,  will  be  an  odd  number. 

58.  More  Examples  of  Subtraction  are  thefe  that  follow: 

Subtraction'  of  English  Money. 


Example  2. 
1.  s,  d . 
24.13. 07 
19.15.  08 

04 . 17  .II 


/.  s.  d.  f 
Rec.  3090  .  10  .  07  .  1 
Paid,  0099  .  14 . 08  .  3 

Ref  2990  .  15  .  10  .  2 

Proof  3090  .  10 . 07  .  1 


l ,  s .  d,  f 
24 . 00 . 00  .  o 
05  .  17  .  II  .  3 

18  .  02 . 00  .  r 

24 . 00  ,  co  ,  o 


Su 
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Su 

BTR  A 

CTION 

ft 

Troy-W  e 

I  CHI'. 

lb. 

0%. 

p.W . 

gr. 

oz. 

p.w. 

ir- 

Bought  352 

.  10 

•  13  ■ 

19 

205  . 

13 

•  19 

Sold  019 

.  II 

.  l6  . 

18 

1 18  . 

16 

.  20 

Rft  332 

.  10 

.  17  • 

1 

I 

86 

16 

*  23 

Proof  352 

.  10 

.  13  . 

*9 

205  . 

I3 

•  19 

SU  BTR 

ACTION  of 

Avoirdu 

POISE 

-Weigh 

- 

C. 

q. 

lb. 

lb. 

oz. 

dr. 

Bought 

256 

.  2  . 

23 

25  . 

13  • 

12 

Sold 

079 

.  3  • 

26 

00  . 

14  . 

*3 

Reft  176 

.  2  . 

25 

24  . 

14  . 

15 

Proof 

256 

.  2  . 

23 

2  5  - 

13  • 

12 

Subtraction  of  Supe 

R  FI 

C  I A  L 

Measures  of  Land* 

Acres.  Roods.  Per. 

A. 

R. 

P. 

Bought 

780 

.  2  . 

35 

2040 

.  i 

.  20 

Sold 

090 

•  3  • 

36 

919 

•  3 

•  30 

Reft 

689 

.  2  . 

39 

1120 

.  1 

*  30 

Proof 

780 

.  2  . 

35 

2040 

.  1 

.  20 

59.  Queftions  to  exercife  Addition  and  Subtraction, 

I.  Two  perfonsy^  and  B  are  of  feveral  ages,  the  age 
of  the  elder,  being  that  of  A  is  70,  the  difference  of  their  ages 
is  19,  what  is  the  age  of  B  ?  Anfw.  51* 

What  number  is  that  which  being  added  to  168, 
makes  the  fum  to  be  205  ?  Anfw.  37. 

3.  The  fum  of  two  numbers  is  517,  the  leffer  is  40* 
what  is  the  greater  ?  Anfw.  477. 

§)uejl.  4.  A  certain  perfon  born  in  the  year  of  our  Lord  1616 
defired  to  know  his  age  in  the  year  1676,  what  was  his  age 
Anfw.  60. 

Ahieft.  5.  The  greater  of  two  numbers  is  130,  the  difference 
is  49,  what  is  the  leffer  number  ?  Anfw.  81. 

ghiejl.  6.  What  number  of  pounds,  {hillings,  and  pence,  ad-* 
ded  to  34/.  16  s.  Qfd.  will  make  100/.  P  Anfw.  65/.  3  s.  3  d. 

Pfuejl.  7.  How  many  years  fince  the  Span ijh  Invafion,  it  be¬ 
ing  in  the  year  1588,  and  the  prefent  year  being  1750  ?  Anfw . 
162  years, 
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Qucjl.  8.  From  ioo  pounds  borrow’d,  take  72  paid  ; 

’  Twas  a  Virgin  that  lent  it,  what’s  due  to  the  Maid  ? 
Anfw .  28  /. 

Que/i,  9.  A  Mifer  hath  three  bags  of  money,  containing  in 
all  2984/.  6  s.  of  which  the  firft  contains  324/.  10  s.  and  the 
fecond  913/.  os,  6 d.  what  doth  the  third  contain  1  Anfw. 
1746/.  15  s.  6  d. 

10.  A  Merchant  had  5  debtors,  A,  B,  C,  D,  and  Ey 
which,  together,  owe  him  1156  /.  now  B ,  C,  £>,  and  Ey  to¬ 
gether,  owe  him  737  /.  what  is  A’s  debt  ?  Afyw/.  419  /. 

Queft.  II.  The  three  Towns  of  London ,  Huntingdon ,  and 
lie  in  the  fame  road  ;  the  diftance  between  the  fartheft  of 
thefe  HT  owns,  viz.  London  and  York,  is  192  miles;  now  if 
from  London  to  Huntingdon  be  57  miles,  how  far  is  it  from 
Huntingdon  to  York?  Anfw.  135  miles. 


CHAP.  V. 

Multiplication  of  Whole  Numbers « 

t  1  pl  1  c  at  ion  teaches  how  by  two  Numbers 
1V1  given  to  find  a  third,  which  fhall  contain  either  of 
the  Numbers  given  fo  many  times,  as  the  other  contains  1  or 
unity  :  Or  Multiplication  may  be  confidered  as  a  manifold  ad- 
din  on,  or  the  repeating  of  a  given  Number  as  often  as  re¬ 
quired. 

61.  Of  the  two  Numbers  given  in  Multiplication,  one  (which 
you  will)  is  called  the  Multiplicand,  and  the  other  the  Multi* 
plier,  or  both  are  called  Fa&ors. 

62.  The  Number  fought,  or  rifing  by  the  Multiplication  of 
the  two  Numbers  given,  is  called  the  Produft,  the  Fad,  or  the 
Rectangle :  So  it  5  be  given  to  be  multiplied  by  3,  or  3  by  5, 
the  Product  is  15  ;  that  is  3  times  5,  or  5  times  3  makes  15 $ 
and  here  5  may  be  called  the  Multiplicand,  and  3  the  Multi¬ 
plier,  or  3  may  be  called  the  Multiplicand,  and  5  the  Multi- 
pher  ;  and  as  3  (one  of  the  two  numbers  given)  contains  1  or 
unity  thrice,  fo  15  the  Product,  contains  5  (the  other  given 
number)  thiice  ;  hkewile  as  5  (one  of  the  given  numbers)  con¬ 
tains  unity  5  times,  fo  15  (the  Produa)  contains  3  (the  other 
given  number)  5  times :  This  fame  Produa  may  be  found  by 
Addition  two  ways,  viz,  either  by  writing  down  the  number  3, 

three 
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three  times ;  or  the  number  3,  five  times  ; 
together,  as  below 

5  3 

5  3 

5  3 

““  3 

J5  3 


and  adding  them 


-  \ 


63.  Multiplication  is  either  flngle  or  compound. 

64.  Single  Multiplication  is,  when  the  Multiplicand  and  Mul¬ 
tiplier  coniift  each  of  them  of  one  figure  only,  as  in  the  laft 
example.  In  like  manner  if  you  multiply  9  by  5,  the  product 
is  45  ;  this  is  likewife  fingle  Multiplication  :  Now  the  feveral 
Varieties  of  fingle  Multiplication  are  well  expreffed  in  the  fol¬ 
lowing  Table,  ufually  called  Pythagoras’s  Table.  The  truth 
of  which  may  be  proved  by  Addition,  as  above0 


T 

A  B 

L  E 

of 

Mu 

LTI 

P  L 

I  C  A 

T  10 

1 

1 

'2 

3  1 

4 

5 

6 

1  7 

I  8 

9 

2 

1 

4 

6| 

8 

10 

12 

H 

1  16 

18 

3 

1 

6 

9  I 

12 

15 

l8 

21 

1  24 

4 

i 

8 

12  j 

16 

20 

24 

28 

1  32 

36 

5 

1 

10 

15 1 

20 

25 

30 

35 

1  4° 

45 

6 

1 

12 

is  1 

24 

3° 

36 

i  42 

1  48  | 

54 

7 

1 

H 

21 

28 

35  1  +2 

49 

1  56 

63 

8 

1 

16  | 

24 1 

32  1 

40  | 

48  | 

56 

i  64  | 

72 

9 

1 

18 1 

27  1 

36  i 

45  1 

54  1 

63 

1  72  I 

8 r 

The  ufe  of  the  Table  is  this :  Having  one  figure  given  to  be 
multiplied  by  another,  to  know  the  produdf  of  them,  find  the 
Multiplicand  in  the  top  of  the  Table,  and  the  Multiplier  in  the 
firft  column  thereof  towards  the  left-hand  ;  then  the  produdb 
will  be  found  on  the  fame  line  with  the  latter,  and  under  the 
former.  So  9  being  given  to  be  multiplied  by  5,  I  find  9  in 
the  top  of  the  table,  and  5  in  the  firft  column  towards  the 
left-hand  ;  then  carrying  my  eye  from  5  in  a  right  line  equi- 
diftant  to  the  upper  fide  or  top  line  of  the  Table,  until  I  come  to 
that  fquare  which  is  dire&ly  under  9, 1  find  there  45,  which  is  the 
product  required.  The  particular  varieties  of  this  Table  ought 
to  be  learned  by  heart,  (that  is,  a  man  muft  be  able  to  give 
the  product  of  any  fingle  Multiplication,  without  the  leaft  paufe 


or 
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or  flay)  before  he  can  readily  work  compound  Multiplication, 
as  will  appear  hereafter. 

Note  i.  The  produdl  of  any  number  by  an  even  number, 
will  be  uneven  number. 

2.  The  product  of  an  odd  number  by  odd  number,  will 
be  an  odd  number. 

3.  The  product  of  any  two  numbers  can  have,  at  moft,  but 
as  many  places  of  figures  as  are  in  both  Factors;  and,  at 
leaft,  but  one  place  fewer.  Examp.  9  x  9=81,  and  1  xiri, 

65.  Compound  Multiplication,  is  when  the  Multiplier  and 
Multiplicand,  either  one  or  both,  confift  of  more  figures  than 
one. 


66.  In  Compound  Multiplication,  when  the  numbers  given 
end  with  fignificant  figures,  place  them  as  in  Addition  and  Sub¬ 
traction.  So  134  being  given  to  be  multiplied  by  2, 

place  them  thus:  Then  proceeding  to  the  Multiplica¬ 
tion,  fay  thus,  2  times  4  is  8,  which  fet  under  the  line 
in  the  rank  of  your  multiplying  figure  ;  again  fay  2  times 
3  is  6,  which  likewife  fet  under  the  line  in  the  next 
rank :  Laftly,  2  times,  1  is  2,  which  being  likewife  fet 
down  under  the  line  in  the  next  rank,  the  product  is  difcovered 
to  be  268,  and  the  work  will  ftand  as  in  the  margin. 

67.  The  truth  of  this  procefs  may  be  made  evident  :  Thus, 
Since  100  multiplied  by  2  produces 


134 

2 

26s 


30  multiplied  by  2  produces 
And  4  multiplied  by  2  produces 


200 

60 

8 


Therefore  134  multiplied  by  2  produces  268 

For  fince  the  parts  100,  30,  and  4,  added  together  make 
the  whole  134;  therefore  the  products  of  each  of  thofe  parts, 
being  added  together,  will  be  the  product  of  the  whole. 

68.  When  the  Multiplier  confifts  of  more  figures 
than  one,  as  many  figures  as  it  has,  fo  many  feveral 
produdts  muft  be  fet  down  under  the  line,  which  at 
laft  being  added  into  one  fum,  will  give  you  the  total 
product  of  all.  So  1232  being  given  to  be  multiplied 
by  23,  the  operation  will  ftand  thus;  1232  being 
multiplied  by  3  (according  to  the  laft  rule)  the  pro¬ 
duct  is  3696.  Again,  1232  being  multiplied  by  2, 
the  product  is  2464,  which  feveral  products  after 
they  are  placed  in  their  due  order,  (that  is,  the  firft 
figure  arifing  in  every  product  under  its  refpedlive 
multiplying  figure)  and  added  together,  produce 
28336,  the  prod  u£b  required:  In  like  manner  1321 
being  given  to  be  multiplied  by  123,  the  pro- 


1232 
_ 23 

3696 

2464 

2S33S 


1321 

123 

3963 

2642 

I62483 


du£! 
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du£l  is  162483,  and  the  operation  will  appear  as  in  the 
margin. 

69.  The  produa  of  1232  by  23,  is  equal  to  the  product  of 
1232  by  20  and  the  produdf  of  1232  by  3,  added  together.  See 
Examp.  1.  Art.  68. 

But  1232  multiplied  by  20  produces  24640 

And  1232  multiplied  by  3  produces  3696 

Therefore  1232  multiplied  by  23  produces  "28336 

70.  When  the  produa  of  any  of  the  particular  figures  exceeds 
ten,  place  the  excefs  under  the  line,  as  before,  and  for  every  ten 
that  it  fo  exceeds,  keep  one  in  mind  to  be  added  to  the  next 
rank  ;  as  was  taught  in  Addition. 

Example ,  3084  being  given  to  be  multiplied  by  3084 
36,  the  work  will  ftand  thus ;  6  times  4  being  24,  36 

fet  4  under  the  line,  and  referve  2  in  mind  for  the _ — . 

two  tens;  then  fay  6  times  8  is  48,  to  which  add  18504 

2  kept  in  mind,  the  whole  is  50;  therefore  fet  down  9252 

o  in  the  next  rank  under  the  line  (o  becaufe  there  is  — _ _ 

no  excefs  of  50  above  5  tens)  and  keep  5  in  mind  111024 
for  the  5  tens ;  again,  fay  6  times  nothing  is  nothing, 
to  which  adding  5  that  was  kept  in  mind,  the  whole  will  be 
but  5,  which  fet  down  under  the  line  in  the  next  rank  ;  ao-ain* 
6  times  3  is  18,  which  (in  regard  3  is  the  laft  figure  of  the  Mul¬ 
tiplicand)  fet  wholly  down;  fo  that  the  particular  product  ari- 
fing  from  the  multiplying  by  the  figure  6  is  18504  :  In  like  man¬ 
ner  proceeding  with  the  multiplying  figure  3,  the  particular  pro¬ 
dua  arifing  will  be  9252.  Laftly,  thefe  feveral 
produas  being  placed  in  due  order,  and  added  to¬ 
gether  (after  the  manner  of  the  laft  Article)  will  give 
111024,  which  is  the  total  produa  arifing  from 
the  Multiplication  of  3084  by  36,  and  the  opera¬ 
tion  will  ftand  as  in  the  margin.  After  the  fame 
manner,  if  5073  be  given  to  be  multiplied  by 
256,  the  produa  will  be  found  tobe  1298688,  and 
the  operation  will  ftand  as  you  fee  in  the  example. 

71.  When  the  two  numbers  given  to  be  multiplied,  do,  one 
or  both  of  them,  end  with  a  cypher  or  cyphers  towards  the 
right-hand,  multiply  the  lignificarit  figures  in  both  numbers* 
one  by  the  other,  negkaing  fuch  cyphers;  and  when  the  Mul¬ 
tiplication  of  the  figniiicant  figures  is  finifhed,  annex,  on  the 
right-hand  of  the  number  produced  by  the  Multiplication,  the 
cypher  or  cyphers,  with  which  one  or  both  of  the  numbers 
firft  given  did  end,  fo  will  the  whole  give  you  the  true  produa 
demanded.  Example ,  43 100  being  given  tobe  multiplied  by 
15000,  the  produa  will  be  found  646500000  j  for,  omitting 

the 


5073 

25& 

3°438 

25365 

10146 


32 
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the  cyphers  which  ftand  in  the  laft  places  to¬ 
wards  the  right-hand,  as  well  in  the  Multipli¬ 
cand  as  the  Multiplier,  multiply  the  fignificant 
hgures43i,  by  the  figures  15  (according  to  the 
former  rules)  fo  there  will  arife  6465^0  which 
annexing  on  the  right-hand  all  the  cyphers  be- 
for  omitted, the  true  produdl  will  be646500000. 
More  examples  hereof  are  thefe  following : 


43100 

15000 


2155 

43 1 


646500000 


43I25 

1500 


5108000 

125 


215625 

43i25 


64687500 


25540 

10216 

5108 


638500000 


56324. 

20006 


72.  When,  in  the  Multiplier,  cyphers  are  included  between 
fignificant  figures,  multiply  by  the  faid  fignificant  figures,  neg¬ 
lecting  fuch  cyphers  or  cypher,  but  obferve  diligently  to  fet  the 
particular  products  of  the  fignificant  figures  in  their  due  places, 
according  to  Art.  68.  So  if  56324  be  given  to  be  multiplied  by 
20006,  firft:  multiply  the  whole  Multiplicand 
56324  by  6,  and  place  theproduCi  orderly  un¬ 
der  the  line  ;  then  palling  over  the  three  cyphers, 
multiply  56324  by  2,  and  place  8  (which  is  the 
firft  figure  of  this  particular  produCt)  direCtly  un¬ 
der  the  multiplying  figure  2,  and  the  reft  in 
their  order  ;  fo  at  laft  the  true  product  will  be 
found  to  be  1126817944,  and  the  Work  will 
ftand  as  in  the  example. 

More  Examples  hereof  are  thefe  that  follow  : 

3°94  23765 

104  10302 


337944 

112648 


1126817944 


12376 

3°94 


32 1 776 


4753° 

7 1 295 
23765 


244827030 

Note,  That  one  of  the  principal  cautions,  to  be  obferved  in 
Multiplication,  is  the  due  placing  of  the  particular  products 
arifing  by  each  multiplying  figure ;  and  that  may  be  performed, 
either,  by  taking  care  to  place  the  firft  figure  or  cypher  which 

arifes;- 


Chap.  V .  of  Whole  Numbers .  3  3 

arifes  in  each  produ&  under  the  refpeaive  multiplying  figure  ; 
or  at  leaft  the  firft  place  arifing  in  the  fecond  produa  mud 
ftand  under  the  fecond  place  of  the  firft  produa,  and  the  firft 

place  of  the  third  particular  produa,  under  the  third  place  of 
the  firft,  &c. 


73*  When  a  number  is  given  to  be  multiplied  by  a  number 
that  confifts  of  1  (or  an  unit)  in  the  firft  place  towards  the  left- 
hand,  and  a  cypher  or  cyphers  on  the  right-hand  of  fuch  unit 
(as  are  io,  100,  1000,  ioooo,  &c.)  the  Multiplication  is  per¬ 
formed  by  annexing  the  cypher  or  cyphers  of  the  Multiplier  at 
the  end  (to  wit,  on  the  right-hand)  of  the  Multiplicand  ;  fo  if 
326  be  given  to  be  multiplied  by  10,  the  produa  is  3260  ;  if  by 
100,  the  produa  is  32600 ,  if  by  1000,  the  produa  is  3260005 
in  like  manner  if  170  be  multiplied  by  10,  the  produa  is  17005 
if  by  100,  17000,  &c. 

74-  Hence  if  it  be  required  to  multiply  by  5?  add  a  cypher 

to  the  Multiplicand  and  take  ~  the  refult,  fo  226  x  Z  rr  A~  ',Q-  = 
1630.  o  j  a 


75.  How  to  multiply  by  any  number  under  20,  fo  as  to  bring 
the  whole  operation  into  one  line. 

Rule.  Multiply  each  figure  in  the  Multiplicand  by  the  unit 
fi&ure  jn  tfie  Multiplier ,  adding  to  each  its  bach  figure  ;  as  in 
the  following  Examples. 


47947 

*3 


27942 

J7 


6233ir  475014 

Which  are  done  thus  5  viz .  3  times  7  is  21,  fet  down  1  and 
carry  2  ;  then  3  times  4  is  12,  and  2  is  14,  and  7  (which  is 
the  back  figure  to  4)  is  21,  1  and  carry  2;  3  times  9  is  27, 
and  2  is  29,  and  4  (the  back  figure)  is  33,  3  and  carry  ?  ; 
3  times  7  is  21,  and  3  is  24,  and  9  (the  back  figure)  is  *37,  3 
and  carry  3;  3  times  4  is  12,  and  3  is  15,  and  7  is  22,  2  and 
cairy  2,  which  added  to  4  makes  6. 

r  xt*  manner  the  whole  operation  of  the  Multiplication 

of  Numbers  between  20  and  30,  are  brought  into  one  line,  by 
taking  in  the  double  of  the  back  figure,  and  between  20  and 
40,  the  treble  of  it,  fcfr.  ~ 

By  which  Rule  in  multiplying  by  Numbers  compounded  of 
t  io(e  unoer  2,o,  the  product  is  readily  found  thus: 

y  II25  cither  multiply  by  2  and  11,  or  by  12  and  i,  as, 

94267 


D 
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94267 

112 


94267 

112 


188524 

*036937 

10557904 


H31204 

94267 

10557904 


Alforft  multiplying  by  1614,  and  1715;  in  the  firft  multiply 
by  14  in  one  line,  and  by  16  in  the  other  :  And  in  the  latter 
by  15  in  one  line,  and  17  in  the  other,  as  above  directed; 
obferving  always  to  place  thefirft  figure  of  aline  under  its  owe 
Multiplier  3  as 


479479 

1614 


479479 

1715 


6712706  7192185 

7671664  8151143 

773^79 iq6  822306485 


77.  Otherwife  for  any  number  under  20,  a  method  not  f© 
troublefome  to  the  memory. 

Rule.  Multiply  by  the  unit  figure,  fetting  that  whole  pro¬ 
duct  one  figure  back  on  the  right-hand ,  which  added  to  the  Mul¬ 
tiplicand ,  gives  the  product,  viz. 


47947  2 7 642  479479  by  14 

*3  *7  1917916 

143841  193494  6712706 

623311  469914 

7VW,  This  will  be  ftill  eafier,  if  the  Multiplier  be  not  wrote 
under  the  Multiplicand,  as  in  the  laft  Example. 

But  for  1 12,  multiply  by  12,  fetting  the  product  two  figures 
back,  which  likewife  added  to  the  Multiplicand,  gives  the  pro¬ 
duct,  as, 

942b7  94267  by  1 12 

1 12  Or  1131204 


1131204  10557904 


78,  In 


10557904 
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78.  In  like  manner,  if  the  Multiplier  be  21,  21  4.1  (Sc 
let  the  Multiplicand  ftand  for  its  produft  by  unity,  and  write 
under  it,  in  the  proper  place,  the  product  by  the  other  figure. 
For  example,  the  operation  of  multiplying  365  by  may 
ftand  as  below. 

365 

1095 

II3I5 

79.  When  it  is  required  to  multiply  by  a  number  confining 
or  nines,  viz.  9,  99,  999,  9999,  &c-  write  as  many  cyphers 
as  there  are  nines  in  the  Multiplier  to  the  right-hand  of  the 
Multiplicand,  and  from  the  refult  fubtraft  the  Multiplicand, 
and  the  remainder  will  be  the  required  produ6t. 

Examp.  1  Let  it  be  required  to  multiply  456  by  n  ? 

One  cypher  annex’d  to  456  makes  4560  =  456  x  10 .Art.  73, 
r  rom  which  fubtraft  theMultiplicand  456— 456  x  1 

The  remainder  is  the  produft  ^04  -  456  xio— 1' 

Examp.  2.  Required  the  produft  of  456  by  gq  ? 

Two  cyphers  annex’d  to  456  make  45600  =  456  x  I00 
From  which  fubtraft  456  _  x  r 

The  remainder  is  the  produft  ^44  =  456  x 

Examp.  3.  What  -is  the  produftoi  456  by  qqq  ? 
Threecyfihersannex’d to456make 456000  —  456  x  1000 
From  which  take  456  =456  x  1 

TsE  rwl'nder  '■  the  anfrr  455544  =  456  x  7ooo^T~ 

80.  When  it  is  required  to  multiply  by  a  number  confiftine 

of  any  digit  repeated  viz.  u,  m,  mi,  (Sc.  or  22,  222“' 

2222,  OV,  or  3 3,  333,  3333,  (Sc.  (Sc.  find  by  Art.  70.  the 
produft  of  the  given  Multiplicand  by  9q,  999,  9999,  £&  aJ 

take  the  ninth  part  thereof,  *  that  is  divide  the  produft  by  o 

dien  the  refult  multiplied  by  the  digit  which  repeats  in  the  given 
Multiplier  will  be  the  produa  required.  6 

Examp  i  Let  it  be  required  to  multiply  4^6  by  4.4.4  ? 

The  produft  of  456  by  999  is  455544  =  456  x  \^Art.  79. 
The  ninth  part  thereof  is  50616  =456  x  )  m 
Multiply  by  the  repeating  digit  4  9  ' 

The  produft  is  the  anfwer  2*^7=456  x(inx4r)444 


D  2 


Examp . 
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Examp.  2.  Multiply  4538769  by  7777777  ■ 

Seven  Cyphers  annexed  to  the  |  —45387690000000 
Multiplicand - S 

_  *  V  •  •  1  •  1  i  1*  V  w  H  A 


_ 4538769 

45387685461231 

5043076162359 

7 


Subtraft  the  Multiplicand 
Remains 

JL  of  the  remainder 

Multiply  by  the  digit  _ _ 

The  anfwer  353OI533I3b5I3 

81.  To  multiply  by  a  Faaor  confiftingof  fo  many  cyphers, 
between  two  digits,  as  there  are  places  in  the  Multiplicand. 

34567 

6000005 


Prod.  207402172835 

In  this  and  the  like  cafes  there  is  no  more  difficulty  than  in 
multiplying  by  a  fingle  digit ;  for  the  number  of  cyphers  being 
equal  to  the  places  in  the  Multiplicand,  the  produft  by  the  6 
falls  juft  to  the  left-hand  of  the  produd  by  the  5  ;  but  if  the 
product  of  the  digit  next  the  left-hand  by  that  in  the  unit  s 
place,  and  what  is  carried,  be  lefs  than  10,  then  a  cypher  muft 
be  put  down  between  the  two  products. 

82.  The  following  is  an  univerfal  method  for  all  cafes; 
whereby  tho9  there  is  not  any  contraction,  and  even  fome  more 
to  do,  yet  it  makes  the  work  fo  eafy  that  there  is  no  time 
loft,  at  leaft  in  large  examples,  and  more  certainty  in  the  ope¬ 
ration.  Thus,  ,,  . 

Write  down  the  Multiplicand,  then  double  it ;  add  this  ium 

to  the  Multiplicand,  and  this  again,  and  fo  on,  every  fum  to 
the  Multiplicand,  till  you  have  nine  numbers,  and  it’s  plain  that 
thus  you  have  a  Table  of  the  produ&s  of  the  Multiplicand  by 
ail  the  digits,  made  up  by  a  very  fimpleand  eafy  operation  ;  and 
•then  you  have  no  more  to  do,  but  to  transfer  your  feveral  pro¬ 
ducts  out  of  this  Table,  and  fum  them  up. 

TABLE. 

1 

2 

3 

4 

5 

.  6 

7 

8 


467853798 

935707596 
1403561394 
1871415192 
2330268990  1 
2807122788 
3274976586 
3742830384 
4210684182 
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467853798 
_ 6839754 

187I4I5I92 

2'27Q268qqO 

3274976586 

4210684182 

1403561394 

3742830384 

2807122788 


320OO04886285692 


Altho*  this  method  is  univerfal,  yet  we  need  not  apply  it  in 
every  cafe,  for  that  would  not  always  be  beft  ;  but  in  fuch  Ex¬ 
amples  as  this,  the  eafe  and  readinefs  with  which  it  is  done, 
does  more  than  fave  the  time  fpent  in  making  the  Table ;  with 
this  advantage,  that  the  work  is  performed  with  much  more 
certainty,  becaufe  it  is  more  fimple. 

83*  This  may  be  contracted  in  many  cafes ;  for  there  is  no 
neceflity  always  to  make  the  Table  for  all  the  nine  digits.  And 
it  may  happen,  that  by  help  of  fome  of  the  preceeding  methods, 
we  can  as  eafily  make  a  Table  for  few,  or  no  more  than  we 
laave  ufe  for  in  the  Multiplier  ;  nor  is  it  any  great  matter  in 
what  order  they  (land  in  the  Table. 

For  Example,  to  multiply  78659  by  6897.  In  making  this 
Table,  firft  take  3,  then  double  its  produCI  for  6  ;  andvdo  the 
reft  by  the  common  way. 

TABLE . 


1 

3 

6 

7 

8 

9 


78659 

235977 

471954 

55°6i3 

629272 

7°7Q3J 


\ 


Again,  to  multiply  783596  by  3857,  firft  multiply  by  3, 
then  by  5  (as  in  Art.  74.)  then  add  thefe  produds  for  8,  then 
fubtradf  the  firft  from  this  for  7. 


7  A. 


3§ 
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TABLE. 


I 

3 

5 

8 

7 


7835q6 

2350788 

3917980 

6268768 

5485172 


84.  Another  Method  by  a  fmall  moveable  Table. 

Make  a  Table  of  the  Multiplicand  only  for  the  numbers 
I,  2,  5  (ufing  Art.  74.  for  5.)  and  make  it  upon  a  bit  of  loofe 
paper,  that  it  may  be  always  applied  direftly  and  immediately 
over  the  place  where  every  particular  produ&  is  to  be  written 
down,  (for  much  of  the  difficulty  lies  in  thediftance  and  crofs 
pofition  of  the  Multiplicand  to  the  feveral  produ&s)  and  out  of 
th  is  fmall  Table  find  your  produ£l  thus  : 

Suppofe  for  a  Multiplicand  685497.  When  the  figure  of  the 
Multiplier  is  2  or  5,  here  you  have  the  produ£ts  ;  then  for  3 
add  2  to  1  ( i.e.  the  numbers  againft  2  and  1,)  for  4,  double 
the  number  againft  2;  for  6,  add  5  and  1,  or  multiply  2  by  3  5 
for  7,  add  5  and  z\  for  8,  add  5,  2,  and  1  >  for  9,  ufe  the  me¬ 
thod  of  Art .  79. 

TABLE . 


I 

685497 

2 

i37°994 

5 

3427485 

85.  When  more  numbers  than  two  are  given  to  be  multiplied 
one  by  the  other,  that  kind  of  Multiplication  is  called  continualy 
and  is  thus  performed,  viz.  firft  multiply  any  two  of  the  num¬ 
bers  given  one  by  the  other,  then  multiply  the  product  by  an¬ 
other  of  the  numbers  given,  and  this  produ<5t  by  the  fourth 
number  given  (if  there  be  fo  many)  and  in  that 
order  ’till  every  one  of  the  given  numbers  has 
been  made  a  Multiplier,  fo  the  laft  product 
js  the  true  product  required.  Example ,  If  4, 

18,  and  22,  were  given  to  be  multiplied  con¬ 
tinually^  firft  18  multiplied  by  4  produces  72, 
which  multiplied  by  22  ( the  third  number ) 
produces  1584,  the  laft  produdl  or  number  re¬ 
quired.  See  tiie  Work  in  the  margin.  The 
proof  of  Multiplication  is  by  Divifion,  as  will 
appear  by  the  next  Chapter. 

86.  If  one  of  the  Factors  is  equal  to  the  product  of  any  two 
or  more  numbers,  then  multiply  by  thole  numbers  continually. 

That 


18 

4 

jzProd.z. 

22 


144 

*44 

i^S^Prod.z. 
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That  is,  to  multiply  42991  by  56,  firft  multiply  it  by  7,  and 
that  produdt  by  8,  then  the  fame  produdt  will  arife  as  if  it  w«re 
multiplied  by  56,  the  produdt  of  7  by  8.  Example. 


42991 

42991 

7 

56 

300937 

257946 

8 

2I4955 

2407496 

24O7496 

Note ,  If  Numbers  are  given  that  cannot  be  produced  by  the 
Multiplication  of  any  two.  figures,  then  find  out  two  figures 
whofe  produdl  comes  neareft,  either  under  or  above  it,  to  which 
add  what  is  wanting,  or  from  which  fubtraft  what  is  over  the 
given  number;  as. 


479  by  47 

479  927  by  29 

927 

6 

47  4 

29 

2874 

3353  37°8 

8343 

8 

1916  7 

1854 

22992 

22513  25956 

26883 

479  fubtra£led 

927  added 

22513 

26883 

87.  To  multiply  Numbers  of  feveral  denominations.  For 
example;  to  multiply  3/.  131.  j~d.  by  8,  the  procefs  may 
Sand  as  below. 

3  •  *3  •  7t 

8 

t  i 

Jnfw.  29  .  9.0 


The  Work  is  performed  as  follows,  faying  8  half-pence  make 
4  pence,  which  referve  in  mind ;  again,  8  times  7  pence  make 
4*.  8 d.  (to  wit,  8  fix-  pences  make  4 s.  and  there  are  8  pence 
befides)  to  which  adding  4  pence  in  mind,  there  will  arife  5*. 
which  referve  in  mind,  and  fubfcribe  a  cypher  under  the  place 
of  pence;  again,  fay  8  times  13*.  make  5 /.  4 s.  (to  wit  8  angels 
make  4 /»  and  8  times  3;.  make  il.  4-f.)  to  which  adding  $s. 
in  mind,  the  fum  will  be  5/.  91.  wherefore  fubfcribe  gs.  (the 
excefs  above  the  pounds)  under  (hillings,  and  keep  5/.  in 
mind  ;  laftly,  fay  8  times  3  pounds  make  24  pounds,  which  with 

D  4  5  pound* 
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5  pounds  in  mind  make  29  pounds  ;  To  that  the  total  product 
or  anfwer  ot  the  queflion  is  found  to  be  29/.  gs. 

More  Examples  of  this  kind  are  thefe  : 


l .  s.  d. 
17  •  *5  •  Si 

7 


Anfw. 

124  . 

8  . 

L 

s. 

d. 

18  . 

12  . 

6i 

S 

Anfw. 

149 . 

.  00  . 

6 

CHAP.  VI. 

D 1 vi s 1  o  N  of  Whole  Numbers . 

88.T^\IVISION  is  that  by  which  we  difcover  how  often 
1  j  one  number  is  contained  in  another;  or  (which  is  the 
fame)  it  (hews  how  to  divide  a  number  propos’d,  into  as  many 
equal  parts  as  you  pleafe. 

89.  In  Divifion  there  are  always  three  remarkable  numbers, 
which  are  commonly  called  by  thefe  names,  the  Dividend ,  the 
Divifor ,  and  the  Quotient, 

90.  The  Dividend  is  the  number  given  to  be  divided  into 
equal  parts. 

91.  The  Divifor  is  the  number  by  which  the  Dividend  is  to 
be  divided;  that  is,  it  is  the  number  which  declares  into  how 
many  equal  parts  the  Dividend  is  to  be  divided. 

92.  The  Quotient  is  the  number  arifing  from  the  Divifion, 
and  fhews  one  of  the  equal  parts  required,;  fo  if  15  were  given 
to  be  divided  by  5,  or  into  5  equal  parts,  the  number  arifing, 
or  one  of  the  equal  parts  will  be  3,  for  5  is  found  three  times 
in  15:  And  here  15  is  the  Dividend,  5  the  Divifor,  and  3  the 
Quotient. 

<^3.  As  Multiplication  is  a  manifold  addition,  fo  Divifion  is  a 
manifold  Subdu£tion  ;  that  is,  the  taking  of  one  number  out  of 
another  as  often  as  poffible.  Thus,  15  divided  by  5,  quotes  3. 

For 
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For  if  5  be  three  times  taken  from  15,  nothing  will  re¬ 
main. 

Note  1.  If  two  numbers  confift  of  an  equal  number  of  places 
the  lefier  cannot  be  contained  in  the  greater  above  nine  times. 

For  10  times  any  number  confifts  of  the  faid  number  with 
a  cypher  annexed,  by  Art,  73.  that  is,  it  has  one  place  more 
than  that  number. 

Note  2.  If  two  numbers  be  given,  the  greater  of  which  has 
one  place  of  figures  more  than  the  lefier,  but  if  the  unit’s  place 
of  the  greater  number  be  taken  away,  the  remaining  figures  of 
that  number  be  lefs  than  the  Iefler  number,  then  the  lefier  num¬ 
ber  is  not  contained  in  the  greater  more  than  9  times. 

For  if  the  lefier  number  be  contained  in  the  greater  10  or 
more  times,  then  the  figures  which  remain  in  the  greater  num¬ 
ber,  after  the  unit’s  place  is  taken  away,  will  be  equal  to  or 
greater  than  the  lefier  number. 

Note  3.  If  an  even  number  be  divided  by  an  odd  number, 
the  Quotient  will  be  even. 

Note  4.  If  an  odd  number  be  divided  by  an  odd  number,  the 
Quotient  will  be  odd. 

Note  5.  If  an  even  number  be  divided  by  an  even  number, 
the  Quotient  may  be  either  even  or  odd. 

94.  Divifion  being  the  hardeft  leflon  in  Ar  ithmetic,  muft  be 
heed  fully  attended  to  by  the  learner,  for  whole  eafe  the  utmoft 
endeavour  is  ufed  to  make  the  way  fmooth  by  Rules  and  Ex¬ 
amples,  beginning  with  the  eafieft  firft,  which  will  be  in  that 
cafe  when  the  Divifor  confifts  of  one  figure  only  ;  for  example, 
let  it  be  required  to  divide  192  by  8,  or  192  pounds  into  8 
equal  parts  or  fhares  ;  here  192  is  the  Dividend,  8  is  the  Divifor, 
and  the  Quotient  or  one  of  the  equal  parts  is  fought. 

95.  Place  a  crooked  line  at  each  end  of  the  Dividend,  that 
on  the  left-hand  ferving  for  the  place  of  the  Divifor,  and  that 
on  the  right  for  the  Quotient  ;  then  if  the  Divifor  be  a  finale 
figure,  fubfcribe  a  point  under  the  firft  figure  of  the  Dividend 
towards  the  left-hand,  if  fuch  firft  figure  be  either  equal  to  or 
greater  than  the  Divifor ;  but  if  fuch  firft  figure 

be  lefs  than  the  Divifor  put  a  point  under° the  8)  192  ( 

next  place  of  the  Dividend  ;  which  number  fo 
djftinguifhed  by  the  point  may  be  called  the  Di¬ 
vidual  ;  fo  in  the  Example  above  given,  192  being  the  Divi¬ 
dend,  and  8  the  Divifor,  fet  a  point  under  9,  not  under  1,  be~ 
caufe  it  is  lefs  than  the  Divifor.  This  done,  the  Dividual,  or 
number  whereof  the  queftion  muft  be  a  Iked,  is  19. 

96.  Having  thus  prepared  the  numbers,  afk  how  often  the 
Divifor  is  contained  in  the  Dividual,  and  write  the  number 

which 
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which  anfwers  the  queftion  in  the  Quotient ;  then  multiply  the 
Divifor  by  the  number  placed  in  the  Quotient,  and  fubfcribe 
the  product  under  the  Dividual.  Laftly,  having  drawn  a  line 
under  the  product,  fubtra<5t  it  from  the  Divi¬ 
dual,  and  fubfcribe  the  remainder  orderly  un-  8)  192  (2 

der  the  line.  So  demanding  how  many  times 
the  Divifor  8,  is  found  in  the  Dividual  19,  the  16 

anfwer  is  two  times,  therefore  write  2  in  the  ■  . . 

Quotient  5  then  multiplying  the  Divifor  8,  by  3 

2  (the  number  placed  in  the  Quotient)  the 
product  is  16,  which  fubfciibe  orderly  under  the  Dividual  19  , 
and  after  a  line  is  drawn  under  the  produdt  16,  fubtradt  it  from 
the  Dividual  19,  and  place  the  remainder  3  under  the  line. 

97.  Put  another  point  under  the  next  place  of  the  Dividend 
towards  the  right-hand,  and  bringdown  the  figure  or  cypher 
landing  in  that  place  to  the  remainder  ;  that  is,  fet  it  next 
after  it,  fo  the  whole  will  be  a  new  Dividual : 

Thus  a  point  being  placed  under  2,  which  8)  1 92  (2 

ftands  in  the  next  place  of  the  Dividend,  write 
2  next  after  (to  wit  on  the  right-hand  of)  the  16 

remainder  3,  fo  32  is  a  new  Dividual,  or  num-  • 

her  whereof  the  fecond  queftion  muff  be  alked,  32 

and  the  Work  will  (land  as  you  fee  in  the  Example. 

98.  A  new  Dividual  being  fet  apart,  renew  the  queftion,  and 
proceed  according  to  Art .  96.  Thus  demanding  how  often 
the  Divifor  8,  is  found  in  the  Dividual  32,  the  anfwer  is  four 
times ;  therefore  write  4  in  the  Quotient  :  Then  multiplying 
the  Divifor  8,  by  4  (the  figure  laft  placed  in  the  Quotient)  the 
product  is  32,  which  fubfcribe  under  the  Di¬ 
vidual  32,  and  after  a  line  is  drawn  under¬ 
neath,  fubtradd  the  product  32  from  the  Divi¬ 
dual  32,  and  there  being  no  remainder,  fub¬ 
fcribe  o  under  the  line  ;  fo  the  whole  Work 
being  finifhed  the  Quotient  is  found  to  be  24, 
and  the  operation  ftands  as  you  fee  in  the 
Example  ;  therefore  if  192  pounds  be  equally 
divided  among  8  perfons,  the  (hare  of  each 
perfon  will  be  24  pounds. 

A  fecond  example  :  Let  it  be  required  to 
divide  936  pounds  into  9  equal  parts  :  having 
diftinguifhed  the  firft  Dividual  by  a  point, 

(according  to  Art .  95.)  demand  how  often  9 

the  Divifor  9  is  found  in  the  Dividual  9,  and  ..  — — 

finding  it  once  contained  in  it,  write  one  in  o 

the  Quotient  j  then  multiplying  the  Divifor  9 

by 


8)  192  42) 

•  % 

16 

32 

32 


9)  936  (l 
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by  1,  the  product  is  9,  which  fubfcribe  under  the  Dividual  9  ; 
after  this,  a  line  being  drawn  under  the  product  9,  fubtradl  it 
from  the  Dividual  9,  and  there  being  no  remainder,  place  a  o 
under  the  line,  as  in  the  Example. 

Again,  placing  a  point  under  3  which  fbmds  9)  936  (10 

in  the  next  place  of  the  Dividend,  tranfcribe 
the  faid  3  next  after  the  remainder  o  for  a  9 

new  Dividual ;  then  afking  how  often  the  — - — — .« — 
Divifor  9  is  contained  in  the  Dividual  3,  and  03 

not  finding  it  once  contained  therein,  write  o 
fn  the  Quotient :  And  now  becaufethe  produdf  which  ought  to 
arife  from  the  Multiplication  of  the  Divifor  by  o  (the  cypher 
laft  placed  in  the  Quotient)  amounts  to  o,  the  Dividual  3,  out 
of  which  that  produdf  fhould  have  been  fubtradfed,  remains  the 
fame  without  Alteration  ;  therefore  after  a  point  is  fubfcribed 
under  6,  the  next  place  of  the  Dividend,  annex  6  to  the 
Dividual  3,  fo  there  will  be  anew  Dividual, 
to  wit  36  :  Then  demanding  how  often  the  9)  936  (104. 

Divifor  9  is  found  in  the  Dividual  36,  the 
anfwer  will  be  4  times  ;  therefore  place  4  in  9 

the  Quotient,  and  multiplying  the  Divifor  9  - - - „ 

by  4,  the  produdt  is  36,  which  fubfcribe  un-  036 

derneath,  and  fubtradt  from  the  Dividual  36  ;  36 

fo  the  remainder  is  o  ;  thus  the  whole  Work  • - - - . 

being  finifhed,  the  Quotient  is  found  to  be  o 

104,  as  in  the  Example:  Wherefore  conclude, 
if  936  /.  be  equally  divided  among  9  perfons,  the  {hare  of  each 
will  be  104/.  In  like  manner,  if  296163  be  divided  by  7, 
the  Quotient  will  be  42309. 

99.  The  whole  Work  of  Divifion  is  chiefly  contained  in  this 
following  Verfe. 

Die  quot,  multiplica,  fubduc ,  tranferque fecundam, . 


Or  thus, 

Firjl  you  mujl  afi  how  oft ,  in  Quotient  anfwer  make ; 

Then  multiply ,  fubtraSl ,  a  new  Dividual  take . 

And  the  reafon  of  the  operation  will  appear  from  the  follow¬ 
ing  explanation  thereof. 

Divifor  8)  936  (  100  the  firft  Quotient. 

800  =  100x8  the  produdf  of  the  Divifor  and 

• -  the  Quotient. 

136  firfl  remainder. 


Divifor 
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Divifor  8)  136  (10  the  fecond  Quotient. 

80  “  10x8  the  product  of  the  Divifor  and 
— —  the  Quotient. 

56  ™  fecond  remainder. 


Divifor  8)  56  (  7  the  third  Quotient. 

56  7x8  the  Product  of  the  Divifor  and 

the  Quotient. 


00 

Now  the  fum  of  the  feveral  Quotients,  viz.  100  +  10+  f 
1 17  the  Quotient,  as  found  by  the  operation  above  directed, 

viz. 

8)  936  (117 
8 


13 

8 

56 

56 

00 

100.  When  in  the  divifion  the  Divifor  confifts  of  a  fingle 
figure  only,  the  Quotient  may  be  exprefs’d,  and  all  the  operation 
performed  in  mind,  without  writing  down  any  part  thereof;  fo 
82506  being  given  to  be  balfed  or  divided  into  two  equal  parts, 
the  Work  will  be  thus:  The  Divifor  2  is 
found  in  8  four  times ;  in  2  once  ;  in  5  twice,  2)82506(41253 
and  there  will  remain  1,  which  1  being  fup- 
pofed  to  ftand  before  (to  wit,  on  the  left-hand  of)  the  cypher 
makes  10  ;  then  fay  2  is  found  in  10,  5  times ;  and  laft  of  all 
in  6,  3  times  ;  fo  that  the  true  Quotient  or  one  half  of  the 
given  number  82506  is  found  to  be  41253. 

In  like  manner,  if  82506  be  given  to  be  divided  by  3  or 
into  3  equal  parts,  the  Work  will  be  thus : 

The  Divifor  3  is  found  in  8  twice,  and  there  3)82506(27502 
will  remain  2,  which  2  being  fuppofed  to 
ftand  before  (to  wit,  on  the  left-hand  of)  the  following  2, 
makes  22  ;  then  fay,  3  is  found  in  22,  7  times  ;  in  15,  5 
times ;  in  o,  not  at  all  ;  and  laftly,  in  6  twice ;  fo  that  the 
true  Quotient,  or  one  of  the  three  equal  parts  required  is  27502. 
After  the  fame  manner  may  Divifion  be  work’d  by  any  fingle 
figure,  without  much  charge  to  the  memory. 


When 
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When  the  Divifion  is  thus  performed,  it  is  ufual  to  Write  the 
Quotient  under  the  Dividual  :  Thus 

3)  82506 


27502 

101.  Here  the  Learner  may  afk,  what  fliall  be  done  with 
the  laft  remainder,  if  any  happen,  when  the  Divifion  is  finilhed  ? 
A  full  anfwer  to  this  will  be  found  in  Chap .  17.  where  the 
Do£frine  of  Fra&ionsis  explained  ;  yet  I  (hall  here  produce  an 
Example  where  the  faid  cafe  happens,  viz.  Let  it  be  required  to 
divide  351  by  8,  or  351  pounds  equally  among  8  perfons  ; 
now,  if  the  operation  be  profecuted  according  to  the  former 
rules,  the  Quotient  will  be  found  to  be  43,  and 

after  the  Divifion  is  finifhed,  there  will  remain  7,  8)  351 

that  is,  each  perfon  mult  have  43  pounds,  and  — - — — — 

there  will  bean  overplus  of  7  pounds,  which  mull  43  .  7 
be  alfo  divided  equally  among  the  8  perfons ;  but 
that  cannot  be  done  till  the  7  pounds  be  reduced  into  fhilii  ngs, 
and  then  thofe  fhillings  mult  be  divided  by  8,  to  give  every 
perfon  his  due  fhare  of  the  fhillings  contained  in  the  faid  7 
pounds:  Again,  if  there  yet  remain  any  furplufage  of  {hillings, 
they  mult  be  reduced  to  pence,  which  alfo  are  to  be  divided  by 
8,  to  give  every  perfon  his  due  fhare  of  pence :  So  that  when 
this  queftion  is  fully  anfwered,  each  perfon’s  (hare  will  appear 
to  be  43/.  17  s.  6  d.  But  how  the  before-mentioned  Reduction 
is  performed,  will  be  made  manifeft  in  the  next  chapter. 

102.  When  the  Divifor  confifts  of  two,  three,  or  more  places, 
the  operation  is  more  difficult  than  the  former  ;  but  depends 
upon  the  fame  grounds  ;  and  therefore  the  Learner  being  well 
verfed  in  the  preceding  method,  of  dividing  by  a  fingle  figure, 
will  the  more  readily  underftand  thefe  that  follow,  which  are 
two,  of  which  the  firfi  is  the  eafier,  but  the  latter  more  expe¬ 
ditious  :  For  an  Exatnple  of  the  former,  let  it  be  required  to  di¬ 
vide  41 12772  by  708  ;  or,  which  is  the  fame,  to  divide 
41 12772  into  708  equal  parts. 

Firfi:  a  Table  is  to  be  made  to  fhew 
at  firft  fight  any  Multiple  or  produdl 
©f  the  Divifor ,  it  being  taken  twice, 
thrice,  or  any  number  of  times  under 
ten;  fo  having  firfi:  written  down  the 
Divifor  itfelf  708,  and  drawn  a  line 
on  the  right-hand  of  it,  place  1  on 
the  right-hand  of  the  line  dirediy 
againft  the  Divifor  5  then  under  th 
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Divifor  708,  fubfcribe  the  double  thereof,  which  is  1416,  and 
place  the  figure  2  diredfly  againft  the  faid  double,  to  wit,  on  the 
other  fide  of  the  line.  Again,  adding  1416,  (to  wit,  the  double 
of  the  Divifor)  to  the  Divifor  itfelf  708,  the  fum  is  2124  for 
the  triple  of  the  Divifor  ;  fubfcribe  this  under  the  double,  and 
place  3  on  the  other  fide  of  the  line  right  againft  it.  Again, 
adding  2124  (the  triple  of  the  Divifor)  to  th z  Divifor  708  pro¬ 
duces  28  32  tor  the  Quadruple  of  the  Divifor ,  which  Quadruple 
fubfcribe  under  the  Triple;  and  proceeding  in  like  manner,  at 
laft  the  Table  is  finifhed,  which  readily  ihews  the  Divifor ,  with 
the  Duple ,  Triple ,  Quadruple ,  Quintuple ^  Sextuple ,  Septuple , 
Ofluple,  and  Noncuple  of  the  Divifor. 

Now  for  a  proof  of  the  faid  Table,  adding  the  laft  number 
thereof,  to  wit,  6372  (which  was  found  to  be  nine  times  the 
Divifor)  to  the  Divifor  708,  the  fum  is  7080,  which  is  evident¬ 
ly  ten  times  th q  Divifor  ;  therefore  the  Table  is  true,  in  regard 
that  the  laft  number  of  it  is  derived  from  all  the  fuperior  num¬ 
bers. 


The  Table  of  Multiples  or  Produ£fs  of  the  Divifor  being 
thus  prepared,  fet  down  the  Dividend  on  the  right-hand  of  the 
Divifor  ;  then  diftinguifh  by  a  point  fo  many  of  the  foremoft 
places  of  the  Dividend  towards  the  left-hand,  as  are  either  equal 
in  value  to  the  Divifor ,  or  which  being:  greater,  vet  come 
neareft  to  the  value  thereof;  thus 
fubfcribe  a  point  under  2,  thereby 
fetting  apart  4112,  being  the 
feweft  of  the  foremoft  places 
which  contain  the  Divifor  708, 
fo  is  41 12  the  Dividual  or  num¬ 
ber  whereof  the  firft  queftion 
mu  ft  be  afked  ;  then  demanding 
how  often  the  Divifor  708  is  con¬ 
tained  in  the  Dividual  4112.  the 


708 

l)  4112772  (5809 

•  •  •  • 

1416 

2  3540 

2124 

3  5727 

2832 

4  5664 

3540 

5  6372 

4248 

6  6372 

1 

4956 

7  © 

5664 

8 

6372 

9 

Divifor  is  the  next  greater  than 
the  Dividual  4112,  and  5  times  is  the  next  lefTer,  therefore 
write  5  in  the  Quotient,  and  the  number  in  the  Table  which 
ftands  againft  5,  to  wit,  3540,  fubfcribe  under  the  Dividual 
4112.  Then  naving  drawn  a  line  underneath,  fubtraft  354O 
(which  is  five  times  the  Divifor)  from  the  Dividual  4112,  and 
fubfcribe  the  remainder  572  under  the  line  ;  that  done,  put  a 
point  under  the  next  place  of  the  Dividend  towards  the  right- 
2  hand. 
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hand,  and  becaufe  the  figure  7  ftands  in  that  place,  tranfcribe  7 
next  after  the  remainder  572,  fo  there  is  5727  for  ?.  new  Di¬ 
vidual, 

Then  demanding  how  often  the  Divifor  708  is  contained  in 
the  Dividual  5727,  the  anfwer  will  be  found  by  the  Table  to 
be  8  times;  for  looking  by  the  Table,  9  times  the  Divifor  is 
the  next  greater,  and  8  times  is  the  next  lefter  than  the  Divi¬ 
dual  ;  therefore  write  8  in  the  Quotient,  and  the  number  in 
the  Table,  which  ftands  againft  8,  to  wit,  5664  fubfcribe  un¬ 
der,  and  fubtrad  from  the  Dividual 5727 ,  placing  the  remain¬ 
der  63  under  the  line. 

Again,  put  a  point  under  the  next  place  of  the  Dividend , 
to  wit,  the  figure  7,  and  tranfcribing  7  next  after  the  remain¬ 
der  63,  the  new  Dividual  will  be  637  ;  then  demanding  how 
often  the  Divifor  708  is  contained  in  the  Dividual  637,  and 
not  finding  it  once  contained  therein,  write  o  in  the  Quo¬ 
tient,  and  fince  in  this  cafe  (that  is,  when  a  cypher  anfwers  the 
queftion)  the  Dividual  remains  the  fame  without  alteration, 
the  figure  or  cypher  ftanding  in  the  next  place  of  the  Dividend. , 
is  to  be  tranfcribed  after  the  Dividual  for  a  new  Dividual ,  fo 
writing  2  next  after  637,  the  new  Dividual  is  6372  :  Then 
demanding  how  often  the  Divifor  708  is  contained  in  6372, 
the  Table  fhews  that  it  is  contained  in  it  9  times ;  therefore 
writing  9  in  the  Quotient,  and  placing  the  number  which  ftands 
againft  9  in  the  Table,  to  wit,  6372  under  the  Dividual 
6372,  and  fubtra&ing  it 
from  the  Dividual ,  there  Divifor 
will  remain  o.  Whence, 
if  4112772  be  divided  by 
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708,  or  into  708  equal 
parts,  the  true  Quotient 
or  one  of  the  equal  parts 
required  is  5809.  In  like 
manner,  if  20304  be  divi¬ 
ded  by  188,  that  is  into 
188  equal  parts,  the  Quo¬ 
tient  arifing,  or  one  of  thofe 
equal  parts  will  be  108, 
and  the  operation  will  ftand  as  you  fee. 

The  preceding  Method  of  Divifion  by  the  help  of  a  Table 
of  Multiples  or  produ6fs  of  the  Divifor ,  as  it  is  moft  eafy, 
fo  in  fome  cafes,  namely,,  where  the  Divifor  is  great,  and  a 
Quotient  of  many  places  is  required,  (as  in  calculating  Tables 
of  Intereft,  Aftronomical  Tables,  and  fuch  like)  it  excels  all 

other 
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other  ways  of  Dfoifion  ;  both  in  refpe£fc  of  certainty  and  ex* 
pedition  ;  but  for  common  practice  it  is  too  tedious. 

103.  The  laji  and  principal  method  of  Divifion ,  when  the  DT 
vifor  confiffs  of  many  places ,  which  to  fuch  as  have  the  Table  of 
Multiplication  by  hearty  will  not  be  difficult  :  For  Example * 
let  56304.be  a  number  given  to  be  divided  by  184?  that  is*  into 
184  equal  parts,  and  the  Quotient,  or  one  of  the  equal  parts  is 
required. 

Firft,  Diftinguifh  by  a  point  (as  before)  fo  many  of  the  fore- 
moft  places  of  the  Dividend  towards  the  left-hand,  as  are  either 
equal  in  value  (when  confider’d  apart)  to  the  Divifor,  or  elfe 
which  being  greater,  yet  come  neareft  to  it :  Thus  fubfcribe  a 
point  under  the  figure  3,  thereby  fetting  apart  563,  being  the 
feweft  of  the  foremoft  places,  which  contain  the 
Divifor;  fo  is  563  the  Dividual,  or  number  184)  56304  ( 
whereof  the  firft:  queftion  muft  be  afked.  Hav¬ 
ing  thus  prepared  the  numbers  demand  how  often  the  Divifor 
184  is  contained  in  the  Dividual  563  ;  and  fince  toanfwerthis 
queftion  and  fuch  like,  there  is  a  neceffity  of  trial,  it  will  be 
requiftte  to  fhew  how  this  trial  may  fitly  be  made :  Firft,  there¬ 
fore,  compare  the  number  of  places  in  the  Dividual,  with  the 
number  of  places  in  the  Divifor,  and  when  the  number  of  places 
is  the  fame  in  both,  let  it  be  afked  how  often  the  firft  or  ex¬ 
treme  figure  of  the  Divifor,  towards  the  left-hand,  is  contained 
in  the  firft  figure  of  the  Dividual  towards  the  fame  hand,  fo 
here  demanding  how  often  x  is  contained  in  5,  the  anfwer  is 
5  times;  therefore  the  Divifor  184  is  not  contained  oftner  than 
5  times  in  the  Dividual  563  (for  6  times  184  is  manifeftly 
greater  than  563,)  but  whether  it  be  contained  5  times  in  it  or 
not,  examination  muft  be  made,  either  by  multiplying  (in  fome 
bye-place)  the  Divifor  184  by  the  faid  5,  and  comparing  the 
product  with  the  Dividual  563  ;  or  elfe  thus,  faying  5  times  1 
(to  wit,  the  1  in  the  Divifor)  is  contained  in  5,  to  wit,  the  firft 
figure  of  the  Dividual  563,  5  times ;  but  then  the  8,  the  follow¬ 
ing  figure  of  the  Divifor,  cannot  be  found  5  times  in  6,  the 
following  figure  of  the  Dividual  and  confequently  the  Divifor 
1841s  not  contained  5  times  in  the  Dividual  563  ;  wherefore 
make  another  trial  to  fee  whether  it  may  be  contained  4  times 
in  it  or  not  ;  faying,  4  times  1  is  4,  which  is  found  in  5,  and 
there  will  remain  1 ;  but  then  4  times  8,  which  is  32;  cannot 
be  had  in  16  (for  the  x  before  remaining  being  luppofed  to 
{land  on  the  left-hand  of  6  makes  16) ;  hence  again,  the  Divi¬ 
for  184  is  not  contained  4  times  in  the  Dividual  563  ;  where¬ 
fore  make  another  trial  to  fee  whether  it  may  be  contained  3 
times  in  it  or  not;  faying  3  times  1  is  3  which  is  found  in  5, 
1  and 
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and  there  will  remain  2  ;  again  three  times  8  is  24 ,  which  is 
found  in  26  (for  the  2  before  remaining  being  fuppofed  to  {land 
before  the  6  in  the  Dividual,  makes  26)  and  there  will  remain 
2.  Laftly,  3  times  4  is  12,  which  is  likewife  found  in  23,  (for 

*n  tbe  2b  fnppofed  to  (land  before  the  3  in 

the  Dividual  makes  23);  therefore  the  Divifor  184  is  contained 
3  times  m  the  Dividual  563  ;  write  3  in  the  Quotient*  and  pro¬ 
ceeding  according  to  Art .  96.  multiply  the 
Divifor  184  by  3  (the  figure  placed  in  the  184)  56304  (2 
Quotient)  fo  the  produa  is  552,  which  fub-  • 

fcribe  orderly  under  the  Dividual  563  ;  then  552 

having  drawn  a  line  under  the  faid  produa,  _ _ _ 

fubtraa  it  from  the  Dividual,  and  fubfcribe  the  1 1 

remainder,  which  is  n  under  the  linej 
Again,  according  to  Art.  9 7.  bringdown  0,  which  itands  in 
.  e  ne*5  P^ace  °f  the  Dividend*  to  the  remainder  11,  fo  there 
ls.J 10  ^or  a  nevv  Dividual ;  then  demanding  howr  often  the  Di™ 
vi  °r  is  found  in  the  Dividual  no,  and  not  finding  it  once 
contained  m  it,  write  o  in  the  Quotient  (which  is  to  be  done  as 
often  as  the  queftmn  is  anfwered  by  nothing);  now  becaufe 
the  produa  anfing  from  the  Multiplication  of  the  Divifor  by  o* 
\  the  cypher  laft  placed  in  the  Qiiotient ) 
amounts  to  o,  the  Dividual  no,  out  cf 
which  that  produa  fhould  be  fubtraaed, 
remains  the  fame  without  alteration  ; 
therefore,  after  a  point  is  fubfcribed  under 
4,  the  following  place  of  the  Dividend, 
annex  4  to  the  lafi  Dividual  no,  fo  there 
will  be  a  new  Dividual,  to  wit,  1104  ;  and 
here  the  queftion  at  large  is,  to  know  how 

rd*  n  m  •»  O  .  *  _  1*  •  _ 
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often  184  is  found  in  1104;  but  to  Men  the  trial,  becaufe  the 
Ui vidua1  confifts  of  one  place  more  than  is  in  the  Divifor,  it 
mnft  be  alked  how.  often  the  firft  figure  of  the  Divifor,  on  the 
left-hand,  is  contained  in  the  two  foremoft  places  of  the  Divi¬ 
dual,  towards  the  left-hand,  viz.  demand  how  often  1  is  con- 

abbo  it  may  be  had  11  times,  yet  never  be- 

frM  VknaloboVe9time^  fee  Noie  2*  ArL  93*  therefore  make 
;u  W1  ?>  ay,ngj  9  times  1  is  9,  which  is  found  in  1 1,  and  there 

in  J.TT  2>  ^Ut itben  9  t‘mes  8?  which  is  72,  cannot  be  found 
in  n  ’  bfca.ufe  tbe  2  remaining  being  fuppofed  to  (tend  before o 
ff}  ^v,dual  makes  20>)  therefore  make  trial  with  8,  faying,  8 

W  fk  ,s08>.  wh‘^h  IS  found  in  ii,  and  there  will  remain  3  ; 
main*  Cn  k  8  canndt  be  had  in  30  (30,  becaufe  the  3  re- 
-50^  Th*  r10^  ^uPP°^ed  to  fiand  before  the  o  or  cypher  makes 
30) ;  therefore  make  trial  with  7,  faying,  7  times  /is  7,  which 

k  h 
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h  found  in  II,  and  there  will  remain  4;  but  then  7  times  8 
cannot  be  had  in  40  ;  therefore  make  trial  with  6,  faying,  6 
times  1  is  6,  which  is  found  in  11,  and  there  will  remain  5  ; 
then  6  times  8  is  48,  which  is  found  in  50,  and  there  will  re¬ 
main  2  ;  therefore  the  Divifor  184  is  contained  6  times  in  the 
Dividual  1104:  Wherefore  write  6  in  the  Quotient,  and  pro¬ 
ceeding  according  to  Art.  96.  multiply  the  Divifor  184  by  6 
(the  figure  laft  placed  in  the  Quotient)  fo  the  produ£I  is  1104, 
which  being  fubfcribed  under,  and  fubtracled  from  the  Dividual 
1104,  the  remainder  is  o  ,  therefore  the  Quotient  fought  is 

3°6- 

104.  If  the  figure  afTumed  for  the  Quotient  holds  good  upon 
trial,  as  aforefaid,  by  two  or  three  of  the  foremoft  places  of 
the  Dividual,  it  will  for  the  molt  part  hold  throughout  the 
Dividual  $  but  this  mu  ft  be  a  perpetual  rule,  that  whenfoever 
the  product  of  the  Multiplication  of  the  Divifor,  by  the  figure 
placed  in  the  Quotient,  happens  to  be  greater  than  the  Dividual, 
from  which  it  ought  to  be  fubtradted,  fucn  produdl  mu  ft  be 
llruck  out  of  the  Work,  and  a  iefter  figure  is  to  be  placed  in 
the  Quotient. 

For  a  fecond  Example ,  Let  it  be  required  to  divide  15 1 14220 
by  2987,  or  into  2987  equal  parts. 

Firft,  the  Divifor  2987  being  greater  than  15 11,  (to  wit,  the 
four  foremoft  places  of  the  Dividend)  feta  point  under  4,  there¬ 
by  fetting  apart  15114  fora  Dividual;  then,  becaufe  the  Divi¬ 
dual  conlifts  of  one  place  more  than  the 
Divifor,  afk  how  often  2  (the  firft  figure  2987)  15114220  (5 
of  the  Divifor  towards  the  left  hand)  is 
contained  in  15,  (the  two  foremoft  pla-  *4935 

ces  of  the  Dividual)  and  finding  the  an-  - - - 

fwer  to  be  7  times,  infer  thence  that  the  179 

Divifor  2987  cannot  be  contained  more 
than  7  times  in  the  Dividual  15114;  but  whether  it  will  be 
contained  7  times  in  it  or  not,  examination  muft  be  made,  either 
by  multiplying  2987  by  7  (in  fome  bye-place)  and  comparing 
the  product  with  the  Dividual  15114;  or  elfe  by  the  manner  of 
trial  before  delivered  in  the  laft  Example:  So  at  length  it  will 
be  difcovered,  that  the  Divifor  2987  will  not  be  found  above  5 
times  in  the  Dividual  15 1 14;  wherefore  (according  to  Art.  96.} 
writing  5  in  the  Quotient,  and  multiplying  2987  by  5,  fub- 
fcribethe  product:  of  that  Multiplication,  which  is  14935,  under 
the  Dividual  15114;  then  drawing  a  iine  under  the  faid  produdf, 
and  fubtra&ing  it  from  the  Dividual  15114,  fubfcribe  the  re¬ 
mainder  179  under  the  line. 

,  ■ .  Again. 


2987)  i5Ji422o  (5060 

•  •  •  • 

14935 

17922 

17922 


CO 
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Again,  (according  to  Art .  97.)  bring  down  2,  the  next  piace 
of  the  Dividend,  to  the  fald  remainder 

179,  To  the  new  Dividual  will  be  2987)  15114220  (50 

1792 ;  that  done,  afking  how  often 

the  Divifor  2987  is  contained  in  the  14935 

Dividual  1792,  and  not  finding  it  — — - — 

once  contained  in  it,  write  o  in  the  1792 

Quotient  ;  and  here,  becaufe  the  Que¬ 
ftion  is  anfwered  by  o,  the  next  place  of  the  Dividend,  to  wit 
2,  is  to  be  brought  down  to  the  Dividual  1792,  fo  the  new  Di¬ 
vidual  is  17922.  Then  renewing  the 
queftion,  and  proceeding  as  before,  at 
length  the  Divifion  being  finifhed,  the 
Quotient  will  be  found  5060  exactly, 
without  any  remainder;  but  if  any 
remainder  had  happened,  after  the 
Subtraction  of  the  laft  produCt,  it 
muft  have  been  profecuted  according 
to  Art  101. 

In  like  manner,  if  1208939550  be  divided  by  19999,  or  into 
19999  equal  parts,  the  Quotient,  or  one  of  thofe  equal  parts, 
will  be  found  60450,  and  the  Work  will  Hand  as  you  fee  here. 

This  latter  method  of  Divifion 

is  to  be  preferred  before  any  of  19999)1208939550(60450 
the  ways  of  dividing,  by  dafh-  ..... 

ing  out  figures,  where  the  fteps  1 19994 

of  the  Divifion  are  fo  confound-  —  — - 

ed  (befides  the  burden  upon  the  89995 

memory,  by  a  promifcuous  Mul-  79996 

tiplication  and  Subtraction)  that  — - * 

if  any  error  happen  it  can  hardly  99995 

be  corrected  without  beginning  99995 

the  Work  a-new  :  But  in  the  — — — - 

way  before  explained,  the  par-  00 

ticular  Multiplications,  Subtrac¬ 
tions,  and  Remainders,  which  belong  to  every  figure  of  the 
I  Quotient,  are  fo  diftinCtly  and  clearly  exprefs’d,  that  if  an  error 
!  happen,  the  Work  may  eafily  be  reformed. 

,  105.  So  often  as  the  queftion  is  required  in  Divifion,  fo 

I  many  places  there  muft  be  in  the  Quotient,  (which  may  be  dif- 
jl  covered  by  the  number  of  points  placed  under  the  Dividend) 

I  and  fo  many  times  is  one  and  the  fame  kind  of  operation  re- 
I  peated,  the  fubftance  whereof  is  contained  in  the  Verfe  before- 
mentioned  in  Art.  99. 

106. 
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ic6.  When  the  Divifor  confifts  of  I  or  an  unit  in  the  ex¬ 
treme  place  towards  the  left-hand,  and  nothing  but  cyphers  to- 
-wards  the  right,  the  Divifion  is  performed  by  cutting  off,  with 
2.  line,  fo  many  places  of  the  Dividend  towards  the  right-hand, 
as  the  Divifor  has  cyphers;  fo  the  figures  which  ftand  on  the 
left-hand  of  the  line,  give  the  Quotient,  and  thofe  cut  off  to  the 
right  (if  they  be  fignificant  figures)  are  to  be  proceeded  with  as 
a  furplufage  or  overplus  remaining,  according,  to  Art .  ioi.  So 
if  4720/.  were  given  to  be  divided  equal¬ 
ly  among  10  perfons,  the  (hare  of  each  10)  472^0  (47 2 

would  be  472/.  alfo  if  the  faid  4720/.  100)  47 120  (47 

were  to  be  divided  equally  among  100  1000)  4^7 2<^  (  4 

perfons,  the  fhare  of  each  would  be  47  /. 

and  there  would  be  a  furplufage  or  remainder  of  20/.  to  be  alfo 
fubdivided  among  them,  after  the  faid  20/.  are  converted  into 
fhillings,  according  to  Art .  119.  Laftly,  if  the  faid  4720^ 
were  to  be  divided  among  1000  perfons,  the  (hare  of  each 
would  be  4/.  and  there  would  be  a  remainder  of  720/.  ^  to  be 
alfo  divided  as  aforefaid.  See  the  form  of  the  Work  in  the 
margin. 

107.  When  the  Divifor  confifts  of  any  fignificant  figure  or 
figures  in  the  firft  or  foremoft  place  or  places,  towards  the  left- 
hand,  and  nothing  but  a  cypher  or  cyphers  towards  the  right, 
cut  off,  by  a  line,  fo  many  places  of  the  Dividend  towards  the 
right-hand,  as  the  Divifor  has  cyphers  towards  the  right ;  then 
divide  the  figures  of  the  Dividend,  which  ftand  on  the  left- 
hand  of  the  line,  by  the  figures  in  the  Divitor  which  remain, 
when  the  faid  cypher  or  cyphers  are  omitted,  remembering,  after 
the  Divifion  is  finifhed,  to  write  down  next  after  the  laft  re¬ 
mainder,  the  places  of  the  Dividend  which  were  firft  cut  off  : 
So  if  36732  were  given  to  be  divided  by  20,  the  Quotient  will 
be  1836,'and  there  will  remain  12,  viz.  if  you  cut  off  one 
place  from  the  Dividend  towards  the  right-hand  ( becaufe  the 
Divifor  ends  with  one  cypher,  and  then  divide  the 
reft,  to  wit,  3673)  by  2  (according  to  Art.  102.)  2.I0) 3^7 31^ 
there  will  arife  in  the  Quotient  1836,  and  the  1836:12 
laft  remainder  after  fuch  Divifion  is  finifhed, 
will  be  I,  to  which  if  2  ( the  figure  firft  cut  off  from  the  Di¬ 
vidend )  be  annexed,  the  total  remainder  is  12. 

In  like  manner,  if  7456787  were  given  to  be  divided  by 
304000,  the  Quotient  will  be  24,  and  there  will  remain  160787  ; 
viz.  if  you  cut  off  3  places  from  the  Dividend  towards  the 
right-hand  (3  places,  becaufe  the  Divifor  ends  with  3  cyphers) 
and  then  divide  7456  by  304,  there  will  .arife  in  the  Quotient 
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304I000)  74561787(24 


608 


!376 

1216 
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24,  and  the  laft  remainder,  after  fuch 
Divifion  is  finifhed,  will  be  16©,  to 
which  if  787  Qthe  places  firff  cut  off 
from  the  Dividend)  be  annexed,  the 
total  remainder  or  furplufage  is 

160787,  which  is  to  be  proceeded  _ _ __ _ _ 

with,  as  in  Art.  101.  160787  ‘ 

. I0^*  ^  be  squired  to  divide  by  a  number  confiffing  of 

nines,  viz.  9,  99,  999,  9999,  csfr.  it  may  be  performed  by 
Addition,  on  the  fame  principles  as  the  multiplying  thofe  num¬ 
bers  was  done  by  Subtraaion,  in  Art.  79.  a-s  follows. 

Divide  the  given  Dividend  into  periods,  of  fo  many  places  of 
figures  as  there  are  nines  in  the  Divifor,  beginning  from  the  left- 
hand,  and  annex  as  many  cyphers,  to  the  right-hand  of  the 
number,  as  may  be  wanted  to  compleat  a  period. 

Then  write  the  figures  of  the  left-hand  period  under  thofe 

•  rfC°nd  Per^0^’  or  tbat  which  is  next  thereto  toward  the 
right-hand ;  add  thefe  two  together,  and  place  their  fum  under 

u  Per\od’  obfervingi f  the  fum  of  the  two  figures  in 
the  wgheft  place  exceed  9,  to  place  the  figure  that  would  (in 
common  Addition )  be  carried,  under  the  loweft  place  of  the  fe- 
cond  period ;  add  the  third  period  to  thofe  figures  which  ftand 
under  it,  including  the  carried  figure,  and  place  them  under  the 
fourth  period ;  and  fo  proceed,  till  you  have  placed  figures  under 
the  right-hand  period,  and  under  them  place  fuch  a  figure,  as 

would  have  been  to  be  there  placed,  had  the  Work  been  to  have 
proceeded  a  period  farther. 

Add  the  whole  together;  and,  beginning  at  the  right-hand, 

2S  many  %ures  as  there  were  cyphers  annexed  to  the  Di¬ 
vidend  ;  then,  from  the  figures  that  remain,  cut  off*  with  a 
comma,  from  the  right-hand  towards  the  left,  as  many  figures  as 
the  Divifor  contained  nines;  fo  fhall  the  figures,  to  the  left- 
hand  of  the  comma,  be  the  Quotient;  and  thofe  to  the  right- 
hand  thereof  the  remainder.  '  5 

Mte,  If  the  remainder  be  all  nines,  add  1  to  the  Quotient. 
T-  n.  be  required  to  divide  571665762  by  ago  ? 

TbTfiC/P1Vlde?d  WlH  makeiuft  3  Plods'  571.665.762 
1  he  tint  period  wrote  under  the  fecond  r7  i 

The  fum  of  665  and  571  will  be  *.236 


Under  the  laff  place  is  fet  1,  becaufe  572237,999 

if  762  and  1236  were  to  have  been  added  together,  the  1  would 
have  been  fo  placed  ;  then,  by  adding  the  whole,  the  fum  will 
e  572237999  >  and  three  figures  being  cut  off',  from  the  right- 

and  ’  J  glVu  57^237,999,  that  is,  572237  for  the  Quotient, 
999  ^or  remainder;  but  iince  the  remainder  is  equal  to 

E  3  the 
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the  Divifor,  the  Quotient,  increafed  by  i,  viz.  572238  will  be 
the  anfwer. 

To  prove  this  Work,  let  572238  be  multiplied  by  999,  ac¬ 
cording  to  Art.  79.  See  the  W ork. 

572238000 

572238 

571665762  Produ£h 

Where  it  is  evident  that  the  figures  fubtradled  are  the  fame  with 
the  fum  of  thofe  added,  except  in  the  unites  .plane. 

Note ,  The  above  procefs  will  take  up  lefs  room,  if  the  car¬ 
ried  figures  be  wrote  in  a  line  by  themfelves,  as  follows : 

571.665.762 
571.236 
1  1 


572237?999 

Examp.  2  Divide  57166576279  by  999? 


The  number  with  a  cypher  annex’d 


After  the  operation  there  arifes  the  number 
From  which  cancel  the  right-hand  figure 
becaufe  a  cypher  was  added  to  the  Di 

vidend,  and  it  will  be  - - -  - - 

And  this  being  properly  feparated  gives  1 
57223800  for  the  Quotient,  and  79  for  > 
the  remainder  * — —  J 

Froof 


571.665.762.790 
571. 236.998 
i  1  2 

572  238  000  790 

- 11  -  — j — - — —  I  — •» 

57223800  079 


57223800,079 


57223800000 
57223800 
57166576200 
79 


To  57223800  x  999 
Add  the  remainder 

The  fum  makes  the  Dividend  57166576279 

Examp.  3.  Divide  5710668153  by  999  ? 

The  number  with  two  cyphers  annex’d  57 1.066.815.300 

57I-637-452 

I  '  I 

From  the  operation  arifes 
And  cancelling  2  figures 
Which  properly  feparated  will  be 


571  6384S3  753 

5  7l6  384537 

5716384.537 

viz.  5716384  for  the  Quotient,  and  537  for  the  remainder. 
Proof  5716384000 

_ 57 1 6384 

To  5716384  X  999  =: 

Add  the  remainder 

The  fum  is  the  Dividend 


5710667616 

537 

5710668153 
109.  w 
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109.  If  it  be  required  to  divide  by  a  number  confiding  of  any 
Digit  repeated,  viz.  1 1,  1 1  r,  1 1 1 1,  &c.  or  22,  222,  22,22,  &c. 
or  33?  333?  3333?  &c-  divide  the  given  Dividend  by  the  Digit 
which  repeats  in  the  Divifor,  and  multiply  the  Quotient  by 
nine;  then  divide  the  product  by  99,  999,  9999,  &c.  as  in 
Art .  108.  and  the  refult  will  be  the  Quotient  required . 

Examp.  Let  it  be  required  to  divide  202464  by  444? 
4)202464 

50616  =  the  Quote  of  202464  divided  by  the  repeatingDigit* 
9 

•  • 

455544  ~  the  Prod u cl  of  50616  by  9. 

453 

455,999  or  456,  the  Quotient  required,  by  Art.  108. 

no.  Divifion  and  Multiplication  interchangeably  prove  one 
another  ;  for  in  Divifion  if  you  multiply  the  Divifor  by  the 
Quotient,  the  produdl  will  be  equal  to  the  Dividend  :  So  in  the 
Example of  Art.  103.  if  184  the  Divifor  be  multiplied  by  306  the 
Quotient,  the  produdl  is  56304,  which  is  the  fame  with  the 
Dividend  ;  but  when,  after  the  whole  Divifion  is  finifhed,  any 
figures  remain  of  the  lad  Subtraction,  add  them  likewife  to  the 
produdl :  So  in  the  laft  Example  of  Art ,  107.  the  Divifor 
304000,  being  multiplied  by  the  Quotient  24,  produces  7296000, 
unto  which  if  you  add  the  number  remaining,  to  wit,  160787, 
the  fum  is  7456787,  which  is. the  fame  with  the  Dividend. 
Again,  in  Multiplication,  if  the  product  be  divided  by  the  Mul¬ 
tiplier,  the  Quotient  will  give  you  the  Multiplicand,  or  if  the 
product  be  divided  by  the  Multiplicand,  the  Quotient  will  give 
you  the  Multiplier:  So  in  the  firft  Example  of  Art.  yo9 
if  the  produdl  1 11024  be  divided  by  the  Multiplicand  3084, 
the  Quotient  gives  the  Multiplier  36. 

hi.  There  is  alfo  a  common  Proof  of  Multiplication  ar¬ 
gued  from  the  Multiplicand,  the  Multiplier  and  the  Produdl, 
by  calling  away  nines  ;  but  by  that  way  of  proof  (though  right¬ 
ly  ufed  )  a  falfe  product  will  be  affirmed  to  be  true  :  Example , 
If  3462  be  multiplied  by  786,  the  true  produdl  is  2721 132; 
but  if  I  fay,  4953!32  or  3153132  is  the  produdl  (or  many 
others  which  may  be  given  )  the  proof  by  nines  will  confirm 
them  to  be  true  produdts,  though  they  are  falfe,  as  will  be  evi¬ 
dent  to  fuch  as  know  the  Rule ,  which  is  mentioned  here,  only 
to  fet  a  brand  upon  it,  that  it  may  be  avoided  by  all  lovers 
of  truth. 

1 12.  Another  proof  of  Divifion  is,  by  adding  together  thofe 
lines  which*  in  the  following  Example ,  are  marked  with  Afte- 

E  4  rifms 
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riirns  (being  the  particular  produdts  of  the  Divifor,  multiplied 
feverally  by  each  figure  in  the  Quotient,  together  with  the  re¬ 
mainder  of  the  Divifion)  the  total  of  which  ( if  right)  will  be 
the  Dividend. 

736)  863256  (1172 

736* 

1272 

736* 

5365 

5*52* 

?  2136 

.  1472* 

.664* 

863256  Proof. 

113.  When  a  whole  number  is  given  to  be  divided  by  a  Di- 
yifor,  which  is  equal  to  the  produdf  of  the  Multiplication  of 
two  fingle  figures;  inftead  of  dividing  by  that  Divifor,  you  may 
firft  divide  by  one  of  thofe  fingle  figures,  and  then  divide  the 
Quotient  by  the  other ;  fo  will  the  laft  Quotient  be  the  fame,  as 
if  the  Divifion  had  been  finifhed  by  the  Divifor  firlf  given : 
Thus,  if  3456  be  given  to  be  divided  by  48  zz  6  x  8,  divide 
firft  bv  8,  the  Quotient  will  be  432  ;  and  then  divide  that  Quo¬ 
tient  (432)  by  6>  and  the  lefult  72  is  the  fame  as  will  arife  by 
dividing  3456  by  48. 

1 14.  To  divide  Numbers  of  divers  denominations :  For  Ex¬ 
ample^  to  divide  12/.  12  s.  6 d.  into  5  parts,  the  Work  may 
ftand  as  below  : 

i  <  '  v”  ■ 

5)  12  .  12  .  6 

2  .  10  .  6 

And  the  operation  is  performed  in  the  following  manner : 
Say  the  fives  in  12,  twice,  and  there  remain  2,  which  are 
two  pounds  (for  the  remainder  is  always  of  the  fame  name  with 
the^Dividend)  or  40  (hillings,  and  |2  s.  in  the  (hillings  place, 
make  52  fhi|iings;  now  the  fives  in  52,  ten  times,  and  there 
remain  2,  which  are  two  (hillings  pr  24  pence,  to  which  ad¬ 
ding  the  6 d.  in  the  place  of  pence,  make  30  penpe  ;  then  tfie 
lives  in  30  fix  times. 

A  EpueJUon  whofe  Solution  requires  the  ufe  of  the  four  pre¬ 
ceding  Rules . 

A  father  left  among  five  fons  an  eftate,  confiding  of  500  /. 
in  Oafh,  with  5  bills  each  of  48/.  10  s.  6 d.  he  ordered  20,/. 
to  oe  bthfowed  upon  his  burial,  and  his  debts  to  be  paid,  amount¬ 
ing 
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ing  to  164/.  then  his  free  efface  to  be  divided  in  this  manner, 
viz,  the  eideft  fon  to  have  the  third  part,  and  the  other  four 
Tons  to  have  equal  (hares ;  What  is  the  (hare  of  each  fon? 
Jnfw.  186 /.  4 s.  id.  to  the  eideft,  and  93/.  is.  id.  to  each 
pf  the  reft.  See  the  operation. 

48  .  10  .  6  the  value  of  each  bill, 

5  bills. 

_ _  ^  ^  .  V 

242  .12  6  total  of  the  bills. 

500  .  0.0  caih. 

742  .  12  .  6  total. 

184  .  0.0  deduced,  viz,  20  -f  164, 

3) 558  .12.6  free  eftate. 

186  .  4.2  eideft  fon7s  fhare9 

4) 372  .  8.4  remains. 

93  .  2.1  the  (hare  of  each  of  the  other  4  fans. 


CHAP.  VII, 

Reduction. 

l  i5.Tr^Orafmuch  as  in  Money  there  are  diverfities  of  kinds, 
§*  viz.  in  England ,  pounds,  {hillings,  pence,  and  far¬ 
things ;  alfo  diver fe  kinds  of  Weights,  Meafures,  &c.  as  has 
been  fully  declared  in  thefecond  Chapter;  and  becaufe  it  is  often 
required  to  find  how  many  pieces  of  one  kind  of  Money  are 
equal  in  value  to  a  given  number  of  another,  (and  fo  likewife 
of  Weights,  Meafures,  &c.)  it  is  requifite  in  this  place  to  fhew 
how  that  is  performed,  ftnce  thereby  the  Rules  of  Multiplica¬ 
tion  and  Divifion  before  delivered  will  be  exercifed.  This 
kind  of  operation  is  called  Reduction. 

1 16.  Reduction  is  either  defending  or  afcendiilg. 

1 17.  Reduction  defending,  is,  when  forrie  number  of  in¬ 
tegers  of  a  greater  denomination  being  given,  it  is  required 
to  find  how  many  integers  of  a  lefTer  denomination  are  equal 
in  value  to  that  given  number  of  the  greater  ;  As  when  it  is  de¬ 
manded  to  find  how  many  {hillings  are  contained  in  30/. 
Likewife  how  many  pence  in  320  s.  or  how  many  hours  in 
365  days, 

1 1 8.  ReduSJion  afcending  is,  when  feme  number  of  inte¬ 
gers  of  a  lefter  denomination  being  given,  it  is  required  to  find 

how 
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how  many  integers  of  a  greater  denomination  are  equal  in  va¬ 
lue  to  that  given  number  of  the  lefTer :  As  when  it  is  propofed 
to  find  how  many  pence  are  contained  in  500  farthings ;  like- 
wife  how  many  {hillings  in  34.8  pence  ;  or  how  many  days  in 
S64  hours,  &c. 

1 19.  Reduction,  defeending  is. performed  by  Multiplication; 
for  if  the  given  number  of  integers  of  a  greater  denomination, 
be  multiplied  by  a  number  which  exprefles  how  many  integers 
of  the  lefTer  are  equal  to  one  of  the  integers  given,  the  product 
is  the  number  of  integers  of  the  lefTer  denomination  required. 

So  230  /.  of  Englijh  money  will  be  re¬ 
duced  into  4600  s.  for  if  230  be  multiplied 
by  20,  (the  number  of  (hillings  which  are 
equal  to  1  pound )  the  product  is  4600 ;  in 
like  manner  4600  r.  will  be  reduced  into 
55200  d.  for  if  4600  be  multiplied  by  12 
(the  number  of  pence  contained  in  1  fhilling) 

the  produd  is  55200.  Alfo  55200  pence  be-  .  _ _ 

ing  multiplied  by  4  (becaufe  4  farthings  make  220800  Farth. 
a  penny)  are  reduced  into  220800  farthings, 
as  by  the  operation  in  the  margin  is  evident. 

The  like  method  is  to  be  obferved  in 

W eights,  Meafures,  tsV.  So  345  ounces 

Troy  are  reduced  into  6900  penny- weights, 

and  6900  penny-weights,  to  165600  grains, 

as  by  the  operation  in  the  margin  you  may  — >  ,  ^  . 

fee,  J  165600  Grains. 

Note ,  By  this  Rule  the  learner  is  furnifhed  with  (kill  to  rc- 
folve  that  cafe  in  Divifion,  when  the  Dividend  is  lefs  than  the 
Divifor.  Example,  Let  it  he  required  to  divide  7  pounds  of 
Englijh  money,  equally  among  8  perfons;  here  it  is  evident  that 
the  Dividend  7  is  lefs  than  the  Divifor  8  ;  that  is,  the  number  of 
pounds  is  lefs  than  the  number  of  perfons,  and  confequendy  each 
{hare  muft  be  lefs  than  a  pound :  So  that  in  effect  it  is  required 
to  find  how  many  (hillings  and  pence  belong  to  every  perfon  for 
his  (hare:  Firft,  therefore,  reduce  the  7  pounds  into  (hillings, 
which  will  be  140,  thefe  divided  by  8  give  17  (hillings  to  each 
perfon,  and  there  will  yet  be  a  remainder  of  4  (hillings  to  be 
alfo  equally  divided  into  8  parts;  but  thefe  4  (hillings  muft  be 
firft  reduced  into  pence,  which  will  be  48,  then  dividing  48  by 
8,  the  Quotient  will  give  6  pence  more  to  every  perfon  :  So 
at  laft  it  appears  that  if  7  pounds  of  Englijh  money  be  equally 
divided  into  8  parts,  the  entire  Quotient  (or  one  of  the  equal 
(hares )  will  be  17  (hillings  and  6  pence. 

,  In 


230  Pounds. 
20 

4600  Shillings, 
12 

55200  Pence. 

4 


345  Ounces. 
20 

6900  Penny  W. 
24 


276 

138 
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In  like  manner,  if  354  pounds  of  Englijh  money  be  given  to 
be  divided  equally  amongft  125  perfons,  the  fhare  of  each  will 
be  found  to  be  2  pounds  16  fhillings  7  pence  2  farthings  and 
fomewhat  more,  but  the  parts  of  a  farthing  being  of  no  mo¬ 
ment  (and  not  properly  to  be  handled  in  this  place)  are  neg¬ 
lected. 

Compare  thefe  two  Examples  with  the  Example,  Art.  101. 

120.  In  Reduction  defcending,  the  learner  may  receive  help 
by  the  fubfequeht  Tables. 


1.  English  Money. 


Pounds 

Shillings 

Pence 


■q  ^  f  20~]  f  Shillings . 

1^1  I  §  I 

12  K  Pence. 

l|  i  i$  !• 

J  ^  L  4J  L Farthings , 


2.  Troy-Weight 

Pounds 
Ounces 

Penny- weights 

Alfo  in  Apothec aries-Weights. 
Ounce s-Tlroy  ~]  ^  f  S']  f Drams . 


f  12*')  f  Ounces. 

S  3  i  I  I  I 

20  Penny- weight  Si 

I  S  I  1  a,  ! 

L24J  {^Grains. 


Drams 

Scruples 


ns  i 


•  § ' 


» 

1 3 1 


3  )■“§  \  Scruples. 

■  ^  i  „ 

J  L20J  rains . 

3.  Of  Avordupoise-Weights* 

Quarters. 
Pounds . 
Ounces. 
Drams . 


Hundred  Weights 
Quarters 
Pounds 
Ounces 


Hogfheads 

Gallons 

Pottles 

Stuarts 


4.  Of  Liquid  Measures. 

"')  ^  \  63 1  f  Gallons . 
C  .•*«  )  2(^3  Pottles. 

SI  1 

^  2  J  ^  *  Pint*. 


6o 
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Quarters 

Bujhels 

Pecks 

Gallons 

Pottles 

Quarts 


5,  Of  DryMeasures. 


r  Bufhels , 
^  \  Pecks. 

)  Gallons , 
£  ]  Pottles . 
^  I  Quarts, 
*  P/«/x. 


j Englifb  Miles 

Furlongs 

Yards 

Feet 

Inches 


6.  Of  Long  Measure. 

^  f  8  ")  f  Furlongs, 


1  ^  |  220  j  §  |  Yards . 

>-f<  3  \  ^et. 

j  ^  j  12  J  j  Inches. 

J  ^  L  3  J  {.Bar  ley- cor  us. 


Yards ,  or  Ells 


Quarters 


7.  Of  Superficial  Measures  c/  Lanb. 


Acres 
Roods , 


Roods. 


^  14°  3  ^  £  Perches ,  or  Pt/fx. 


Weeks 

Da\s 

j 

Hours • 


8.  Of  Time, 


121,  Integers  of  feveral  denominations  may  be  reduced  into 
tbe  leaft  of  thole  denominations,  according  to  Art.  120.  by 
descending  orderly  to  the  next  inferior  denomination  ;  and  ad¬ 
ding  to  each  produci  fuch  integers,  (if  there  be  any)  as  are  of 
the  fame  name. 


So 
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0  N, 


L 

12 

20 


S, 

*3 


6i 

d> 

.  IQ 


add 


240 

J3 


253  Shillings, 
12 
506 

2^3 


add 


3°  36 

IO 


iSo  12  pounds  13  {hillings  and  10  pence 
may  be  reduced  into  3046  pence,  in  this 
manner,  viz.  12  pounds  multiplied  by  20 
(becaufe  20  {hillings  make  1  pound)  pro¬ 
duce  240  (hillings,  to  which  adding  13 
{hillings,  the  fum  is  253  (hillings.  Again, 

253  (hillings  multiplied  by  12  (becaufe  1 
{hilling  is  equal  to  12  pence,)  produce 
3036  pence,  to  which,  if  10  pence  be  ad¬ 
ded,  the  fum  is  3046  pence,  as  by  the  ope¬ 
ration  in  the  Margin  is  manifeft. 

3046  lienee. 

But  after  that  general  method  is  well  underftood,  the  Work 
of  the  laft  Example ,  and  fuch  like,  may  becontradted  thus,  viz. 
To  convert  12  pounds  13  (hillings  and  10 
pence,  all  into  pence  :  Firft,  12  multi¬ 
plied  by  o  (which  ftands  in  the  unit's 
place  of  20)  produces  o,  but  inftead  of  o 
write  down  3  under  the  line  (to  wit,  the 
3  that  ftands  in  the  unit’s  place  of  the  13 
{hillings  in  the  fum  propofed  :)  Then  pro¬ 
ceed  to  multiply  12  by  2,  faying  twice  2 
js  4,  to  which  adding  1  (for  the  ten  in  the 
faid  13  (hillings)  it  makes  5,  which  fet  on 
the  left-hand  of  3  before- written  :  Laftly, 
twice  1  is  2,  which  fet  on  the  left  hand  of  5  5  and  fo  12  pounds 
13  (hillings,  are  converted  into  253  (hillings. 

It  remains  to  multiply  the  faid  253  by  12  (becaufe  12  pence 
make  one  (hilling)  and  to  add  10  to  the  product,  which  may  be 
done  thus :  Firft,  twice  3  is  6,  to  which  adding  10  (to  wit,  10 
pence  in  the  fum  firft  propounded,)  it  makes  16  ;  wherefore 
(according  to  the  Rule  of  Multiplication)  fet  6  under  the  line, 
and  keep  1  in  mind  :  Again,  twice  5  with  1  in  mind  making 
II,  write  down  I,  and  keep  1  in  mind;  likewife  twrice  2  and  I 
in  mind  making  5,  write  down  5  :  Then  253  multiplied  by  I 
making  253,  which  fet  orderly  under  516  ;  Laftly,  thofe  two 
products  added  together  make  3046,  which  is  the  number  of 
pence  contained  in  12  /.  13  j.  10  d.  as  before  was  found  out  by 
the  general  method. 

So  35  ounces  16  penny-weights  and  12  grams  Troy  will  be 
reduced  into  17196  grains. 

122.  Reduction  afcendiilg  is  performed  by  Divifion  ;  for  if  the 
number  of  integers  given,  be  divided  by  fuch  a  number  of  the 

fame 


/.  s,  d . 
12  .  13  ,  10 
20  _ 

253  Shillings. 

12 

51k 

253 

3046  Pence. 
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fame  integers,  as  are  equal  to  one  of  the  integers  required,  the 
Quotient  is  the  number  of  integers  fought  for. 

So  220800  farthings  being  divided  by  4  (the  number  of  far¬ 
things  in  a  penny,)  give  55200  pence,  in  the  Quotient:  In  like 
manner,  ii  55200  pence  be  divided  by  12  (the  number  of  pence 
in.  a  (hilling)  the  Quotient  is  4600  (hillings^  Laflly,  4600 
{hillings  being  divided  by  20  (becaufe  20 s.  make  a  pound  Ster- 
hng)  the  Quotient  is  230  pounds  Sterlings  which  are  equal  to 
220800  farthings  firft  given.  The  operation  is  as  follows : 

4)  220800 


12) 

55200 

2  Ip) 

460)0 

23°  £• 

In  like  manner,  342.68  grains  Troy  will  be  reduced  to  5  pounds 
II  ounces  7  penny- weights  and  20  grains. 

X23.  This  kind  ot  Reduction  rnay  be  made  the  eafier  to  the 
learner  by  the  following  Tables. 


1*  Of  English  Money. 

4  v  *  f  P^nce. 

Mi12 

J  Q  L  20  3  t  Pounds. 

2.  Of  Troy-Weight. 

Grains  )  24  9  ^  f  Penny-weights , 

Penny-weights  l  g  ?  20  Vg  J  Ounces. 

Ounces  3  Q  L  i 2  S  ^  L  Pounds-  Troy. 


Farthings 

Pence 

Shillings 


Alfo  in  Apothecaries-Weights. 

Grains  )  ^  C  20  }  *  K  Scruples. 

Scruples  3  Drams. 

Drams  }  Q  (  8  3  X  Ounces  -Troy. 

3.  Of  Avoirdu  poise -Weights. 

^  C 1 6  1  C  Ounces. 

I  *6  /  §  )  Pounds. 

'§  |  28  |  So  A  Quarters  of  Hand. 
Q  l  4  J  C  Hundred  Weights. 


Drams 

Ounces 

Pounds 

Quarters 


4'  °f 


1 
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4-  Of  L  1  quid  Measures. 

Pints  n-S'T  2  «j  c  Quarts. 

Quarts  ^  3  2  f  §  )  Potties. 

Patties  T'g  )  2  ("So  j  Gallons. 

Gallons  Jcj  C63  J  *- Hogjbeads . 


Pints 

Quarts 

Pottles 

Gallons 

Pecks 

Bufhels 


5.  O/’Dry  Measures. 


Quarts, 
Pottles, 
Gallons , 
Pecks . 
Bufhels , 
Quarters . 


Barley-corns 

Inches 

Feet 

Yards 

Furlongs 


6.  Of  Long  Measures. 

i^r  3  i  r Inches- 

j  |  12  i  ^  1  Feet. 

Ml  3  HI Yt 

I  •§  I  220  j  I  Furlongs. 
j  ^  L  8  J  L  Englifh  Miles , 

Also, 


Nails 

Quarters 

Quarters 


Quarters  of  Yards. 
Yards. 

Ells  Engl  if). 


y.  Of  Superficial  Measures  «/  Land. 
Perches ,  or  Poles  ‘^{40  )  C  Roods ^  _  or  Quarters 


Roods 


i 


£  Acres. 


of  Acres . 


Minutes 

Hours 

Days 


Hours , 

Days. 

Weeks. 


Note ,  That  if  after  Divifion  is  fmifhed,  in  Redu£lion  afcend- 
ing,  there  be  any  remainder,  it  is  of  the  fame  denomination 
with  the  Dividend. 

Note  alfo ,  That  Reduaion  defending  and  afcending  mutual¬ 
ly  prove  one  another,  by  inverting  the  queflion  ;  for  as  in  56 
pounds  Sterling ,  there  will  be  found  537^  farthings  by  Ke- 
dudion  defcending :  So  for  proof  thereof  53760  farthings  will 
be  reduced  to  56  pounds,  by  Reduaion  afcending. 


124. 
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124.  Queftions  to  exercife  Redu&ion. 

1.  In  257  /.  how  many  {hillings  ?  Anfw.  5140. 

2.  In  3076/.  how  many  (hillings?  Anfw .  61520. 

3.  In  902  s.  how  many  pence  ?  Anfw.  10824. 

4.  In  2179  s.  how  many  farthings  ?  Anfw.  104592. 

5.  In  49/.  13*.  7  d.  how  many  pence?  Anfw.  11923. 

6.  In  2053/.  I4J*  9  d*  2/«  how  many  farthings  ?  Anfws, 

I97i59°. 

7.  In  354  lb.  of  Tby-weight,  how  many  grains  of  Gold- 
fmith’s  weight  ?  Anfw.  2039040. 

8.  In  300  Englifb  miles,  how  many  yards?  Anfw »  528000. 

9.  In  1  Englijh  mile,  how  many  barley  corns  length  ?  Anfw^ 
190080. 

10.  In  560  acres,  how  many  perches?  Anfw.  89600. 

11.  In  225  acres,  3  roods,  and  30  perches,  how  many 
perches  ?  Anfw .  36150. 

12.  In  1 1923  pence,  how  many  pounds  ?  Anfw.  49/.  13  s* 

1  d- 

13.  In  5764684  farthings,  how  many  pounds  ?  Anfw.  6004/. 
1 7  j.  7  d. 

14.  In  234678  perches,  how  many  acres?  Anfw .  1466  acres* 
2  roods,  38  perches. 

15.  In  525960  minutes  of  an  hour,  how  many  days?  Anfw . 
365  days  and  6  hours,  (or  one  year  very  near.) 

16.  In  10080  pints,  how  many  hogfheads  ?  Anfw.  20. 

17.  In  34678  grains  of  Apothecaries  weight,  how  many 
ounces  Troy?  Anfw.  72  ounces,  I  dram,  2  fcruples,  and  18 
grains* 

18.  In  106735  pints  of  wheat,  how  many  quarters  ?  Anfw. 
208  quarters,  3  buihels,  2  pecks,  1  gallon,  1  pottle,  1  quart, 
I  pint. 

19.  In  3969301  barley-corns  length,  how  many  miles? 
Anfw.  20  miles,  7  furlongs,  12  yards,  2  feet,  4  inches,  and  I 
barley-corn’s  length. 

20.  In  1900800  barley-corns  length,  how  many  miles  ? 
Anfw.  10. 

21.  In  24  C.  weight  3  quarters,  26  lb.  how  many  pounds 
Avoirdupoife  ?  Anfw .  2798. 

Note ,  Hundred  weights,  Quarters  and  Pounds,  may  be  fpee- 
dily  reduced  into  pounds,  thus  :  Set  down  the  Hundred  weights 
fpur  feveral  times  in  the  form  following,  and  take  in  the  odd 
Weight. 
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C.  qrs . 

24  .  3  .  26 


24 

24 

24 


no  odd  weight. 


Anfw.  2798  pounds,  as  above. 


22.  In  12  crowns,  how  many  fhillings  and  pence  ?  Anfw . 
60  x.  and  720  d. 

23.  In  50  half-crowns,  how  many  pence  and  farthings? 
Anfw .  1500^.  and  6000 f. 

24.  In  306  crowns,  how  many  half-crowns  and  pence  ? 
Anfw.  612  half  crowns,  and  18360  pence. 

25.  How  many  fhillings  and  pence  are  in  17  guineas  ?  Anfw . 
357  fhillings,  and  4284  pence. 

26.  How  many  crowns  and  fix-pences  are  in  28 L?  Anfw . 
1 12  crowns,  and  1 1 20  fix-pences. 

27.  In  6000  farthings,  how  many  pence  and  half-crowns? 
Anfw.  1500  pence,  and  50  half-crowns. 

28.  In  18360  pence,  how  many  half-crowns  and  crowns  ? 
Anfw.  612  half  crowns,  and  306  crowns. 

29.  How  many  fhillings  and  guineas  are  in  4284  pence  ? 
Anfw.  357  fhillings  and  17  guineas. 

30.  How  many  crowns  and  pounds  are  in  1 120  fix-pences  ? 
Anfw.  112  crowns,  and  28  pounds. 

31.  In  30  chalders  of  coals,  each  36  bufhels,  how  many 
pecks  ?  Anfw .  4320. 

32.  If  a  piece  of  ground  contains  24  acres,  and  an  inclo- 
fure  (of  17  acres  3  roods)  be  taken  out  of  it,  how  many  perches 
are  there  in  the  remainder  ?  Anfw.  1000. 

33..  I  have  a  bank  note  of  20  4  a  note  of  hand  for  6  4  10  x. 
and,  in  feveral  coins,  as  follow :  In  copper,  13  farthings,  and 
45  half-pence  ;  in  filver,  25  two-pences,  36  three  pences*  56 
groats,  96  fix-pences,  67  fhiliings,  9 /half-crowns,  126  crowns  ; 
in  gold,  25  quarter-guineas,  65  half-guineas,  77  guineas,  and 
34  moidores :  I  would  know  what  I  am  worth  ?  Anfw.  24^  4 
ox.  2\d. 


F 
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« 

CHAP.  VIII.  '  j 

Of  the  Rule  of  Three  Direct. 

J2q.  npHE  Rule  of  Three  is  fo  called,  becaufe  by  three 
1  numbers  known  or  given,  it  teaches  to  find  a  fourth, 
unknown  ;  it  is  alfo  called  the  Golden  Rule ,  for  the  excellency 
thereof  :  Laftly,  it  is  called  the  Rule  of  Proportion ,  for  the  rea- 
fon  hereafter  declared. 

126.  The  Rule  of  Three  is  either  Tingle  or  Compound. 

127*  The  Single  Rule  is,  when  three  terms  or  numbers  are 
proposed,  and  a  fourth  proportional  to  them  is  demanded. 

*  128.  Four  numbers  are  laid  to  be  proportionals,  when  the 
firft  contains  the  fecond,  or  is  contained  by  the  fecond,  in  the 
fame  manner  as  the  third  contains  the  fourth,  or  is  contained  by 
the  fourth.  So  thofe  four  numbers  are  faid  to  be  proportionals,  8,. 
a,  12,  6  j  for  as  8  contains  4  twice,  fo  does  12  contain  6  twice, 
and  therefore  8  is  faid  to  have  fuch  proportion  to  4,  as  12  has  to 
6  ;  likewife  thefe  are  proportionals,  4,  8,  6,  12.  For  as  4  is 
the  half  of  8,  fo  is  6  the  half  of  12  ;  and  therefore  4  is  faid  to 

have  fuch  proportion  to  8,  as  0  has  to  12.  . 

129.  The  terms  or  numbers  of  the  Rule  of  Three  (to  wit  the 
three  numbers  given,  and  the  fourth  fought)  conftft  of  two 
different  denominations,  viz.  two  of  the  three  given  terms 
have  one  name,  and  the  other  given  term  with  the  term  re¬ 
quired  have  another :  So  this  queftion  being  demanded,  if  four 
ftudents  fpend  19  pounds  in  certain  months,  how  much  money 
will  ferve  8  ftudents  for  the  fame  time,  and  at  the  fame  rate  of 
expence  ?  Here  fludents  and  pounds  are  the  two  denominations 
of  the  terms  in  the  queftion,  viz.  4  and  8  (being  two  of  the  terms 
propofed)  have  the  denomination  of  ftuaents,  and  19  the  other 
term  given,  together  with  the  term  required,  have  the  denomi¬ 
nation  of  pounds. 

130.  In  the  Rule  of  Three,  two  of  the  three  given  terms  im¬ 
ply  a  fuppofition,  and  the  third  moves  a  queftion  :  So  in  the 
afore- mentioned  queftion  a  fuppofition  is  made,  that  4  ftudents 
fpend  19  pounds,  and  a  queftion  is  moved  with  the  number  8, 
to  wit,  how  many  pounds  will  8  ftudents  fpend  ? 

1 31.  In  the  Rule  of  Three ,  the  numbers  given  muft  be  fo 
ranked,  that  the  known  number  or  term  upon  which  the  que¬ 
ftion  is  afked,  may  pofiefs  the  third  place  ;  alfo  of  the  other  two, 

that  which  has  the  fame  denomination  with  the  third,  muft  be 

in 
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in  the  firft  place  :  Laftly*  the  other  known  term*  which  is  of 
the  fame  denomination  with  the  fourth  term  fought,  (or  anfwef 
of  the  queftion)  mu  ft  poftefs  the  fecond  place  :  So  in  the  queftion 
before-mentioned,  the  terms  4,  19,  and  8,  are  to  be  thus  placed* 
viz.  8  is  the  term  upon  which  the  queftion  is  moved,  and 
therefore  to  poftefs  the  third  place  in  the  rule  ;  4  is  of  the  fame 
denomination  with  8,  viz.  of  ftudents,  and  therefore  to  be  in 
the  firft  place  :  Laftly,  19  being  of  the  fame  denomination  with 
the  term  fought  for,  viz.  of  money*  is  to  be  in  the  fecond  place  : 
And  lb  they  will  be  placed  'thus : 

Students.  Pounds.  Students • 

If  4  :  19  :  :  8 

That  is  to  fay*  if  4  ftudents  fpend  19  pounds,  what  will  8 
ftudents  fpend  ?  And  here,  for  the  better  difcerning  of  the  term 
or  number  upon  which  the  queftion  is  allied,  you  may  obferve, 
that  for  the  moft  part  it  is  the  known  number  in  the  queftion, 
which  immediately  follow  tbefe  or  fuch  like  words,  viz.  How 
many  P  how  much  P  what  will  P  how  long  P  how  far ,  &c. 

132;  The  Rule  of  Three  is  either  Direct  or  Inverfe. 

133*  The  Rule  of  Three  Dire  Cl  is,  when  the  fenfe  or  tenor 
of  the  queftion  requires  that  the  fourth  number  fought  fhould 
have  fuch  proportion  to  the  fecond,  as  the  third  number  has  to 
the  firft  ;  fo  in  the  aforementioned  queftion,  if  4  ftudents  fpend 
19  pounds,  how  many  pounds  will  8  ftudents  fpend  at  the  fame 
rate  of  expence?  It  is  evident,  that  the  thing  required  is  to  find 
a  number  which  may  have  fuch  proportion  to  19,  as  8  has  to  4  ; 
that  is,  as  8  is  the  double  of  4,  fo  ought  the  fourth  number  to 
be  the  double  of  19  ;  for  if  19  pounds  be  required  to  maintain 
4  ftudents  a  certain  time,  as  much  more  muft  needs  be  required 
for  the  maintenance  of  8  ftudents  the  fame  time  ;  and  therefore 
in  this  cafe,  we  may  fay  in  a  direct  proportion,  as  4  is  to  8,  fo  is 
19  to  the  number  required. 

134.  In  th  0  Dir  eh  Rule  of  Three^  if  you  multiply  the  fe¬ 
cond  term  by  the  third,  (or  which  is  all  one)  the  third  term  by 
the  fecond,  and  then  divide  the  product 
by  the  firft,  the  Quotient  will  give  the 
fourth  term  or  fourth  proportional  re¬ 
quired.  So  in  the  queftion  before  pro¬ 
pped,  if  you  multiply  rg  by  8  the  pro¬ 
duct  is  152,  which,  if  you  divide  by  4, 
the  Quotient  will  give  you  38,  the 
fourth  term  demanded,  and  the  Work 
will  ftand  thus : 


Stud.  1.  Stud . 

If  4  :  19  : :  8 
_ 8__ 
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A  fecond  Example  may  be  this,  if  8  yards  coft  9  pounds, 
how  much  will  3  yards  coft  ?  Anfw.  3/.  7  s.  6  d. 

This  queftion  being  ftated  according  to  Art.  131.  will  ftand 
as  here  you  fee  ;  then  multiplying  (as  before)  the  fecond  term  9 
by  the  third  term  3,  the  product  is  27, 
which  being  divided  by  the  firft  term  8,  J 
the  Quotient  is  3  pounds,  and  there  is  a  If  8 
remainder  of  three  pounds,  which  mu  ft 

be  reduced  into  fixty  fhillings,  and  after  - 

thofe  fhillings  are  divided  by  8,  and  the  8)  27 

reft  of  the  Work  profecuted  according  to  — - - — 

Art .  1 14.  the  entire  Quotient  or  anfwer  3  .  7 

of  the  queftion  is  3/.  7  r.  6  d. 

A  third  Example,  if  51  ounces  of 
filver  plate  be  fold  for  1 3  pounds  Sterling,  oz . 
what  is  the  price  of  1  ounce  of  that  If  5 1 
plate  ?  Anfw.  $s.  id.  and  fomewhat 
more.  The  operation  is  thus  :  After 
the  three  known  terms  of  this  queftion 
are  rightly  ordered,  they  will  ftand  as 
here  you  fee  in  the  Example ;  then 
multiplying  the  fecond  term  13  by  the 
third  term  1,  the  produd  will  be  alfo  13, 

(for  Multiplication  by  1  makes  no  alte¬ 
ration  ;)  which  13  being  divided  by  51, 
after  the  manner  of  operation  delivered 
in  the  Note  upon  Art.  119,  the  entire 
Quotient  or  anfwer  of  the  queftion  will 
at  length  be  found  to  be  5  s.  1  d.  and 
fomewhat  more  ;  but  the  furplufage 
being  lefs  than  a  farthing,  is  omitted  as 
ufelefs. 

Example.  4.  What  muft  be  paid  to  a  Labourer  for  his  wages 
for  2.7  weeks,  at  the  rate  of  4*.  for  1  week?  Anfw.  5  /.  8  s. 

After  the  three  given  terms  are  rightly  placed  they  will  ftand 
as  you  fee  in  the  Example ;  then  multiplying  the  third  term  27 
by  the  fecond  term  4,  the  produd  is 
108,  which  divide  by  the  firft  term  1  ; 
but  fince  Divifton  by  1  makes  no  alter¬ 
ation,  the  Quotient  is  alfo  108,  fo  that 
the  fourth  term  fought  is  108  Shillings, 
which  being  reduced  to  pounds,  accord¬ 
ing  to  Art.  122.  gives  5/.  8  s.  for  the 
anfwer  of  the  queftion. 


51)  260(5  Shillings 
255 


5i) 


5 

12 

60  ( 1  Pence. 
51 


Weeks.  Shill.  Weeks. 
1  :  4  :  :  27 

4 

108 


*35- 


Chap.  VIII.  The  Rule  of  Three  DireEf.  69 

135.  In  the  Rule  of  Three,  if  after  the  queftion  is  Hated  ac¬ 
cording  to  Art*  131.  any  of  the  three  given  terms  be  a  com¬ 
pound  term  confifting  of  diverfe  denominations ;  as  pounds, 
{hillings  and  pence  ;  or  weeks,  days,  hours,  &c.  fuch  com¬ 
pound  term  muft  firft  be  reduced  into  the  loweft  of  thofe  de¬ 
nominations  (by  Art.  1 21.)  to  the  end  that  the  three  given 
terms  may  be  three  fingle  numbers  ;  alfo  of  thefe  three  fingle 
numbers,  the  fir  ft  and  third  mull:  always  be  of  one  and  the 
fame  denomination  :  For  if  it  happen  that  they  exprefs  things  of 
different  names,  that  of  the  two  which  has  the  greater  name  (or 
denomination)  is  to  be  reduced  into  the  fame  name  with  the 
lefier  (by  Art.  119)  Thefe  preparations  being  obferved,  the 
reft  of  the  Work  is  to  be  profecuted  according  to  Art.  134. 
Examp.  What  will  48  ounces  17  penny-weights  and  20  grains 
of  filver- plate  amount  to  at  the  rate  of  5*.  6 d.  the  ounce? 
Anfw.  1 3/.  8  s.  sod.  3  f  very  near. 

This  queftion  being  ftated  according  to  Art.  131.  will  Hand 
as  you  fee  in  the  Example ,  to  wit,  if  1  ounce  coft  5  s.  6  A 
what  will  48  cz.  17  p.  wt .  20 gr.  coft  ?  Here,  becaufe  the  third 
term  is  compounded  of  diverfe  denominations,  it  muft  be  re¬ 
duced  into  the  loweft  of  thofe  denominations,  to  wit,  grains  5 
fo,  by  Art .  1 21.  there 
will  be  found  23468 
grains  for  the  third  term: 

Like  wife  becaufe  the 
fecond  term  5  x.  6  d.  is 
a  compound  term,  whofe 
loweft  name  is  pence,  it 
muft  be  reduced  into 
pence  (by  the  aforefaid 
Rule:)  So  there  will  be 
found  66  pence  for  the 
fecond  term  :  Again  be¬ 
caufe  the  firft  term  has 


cz. 

s.  d. 

cz. 

I  . 

5  •  6 

:  :  48 

20 

12  . 

20 

20 

66  . 

9  77 

24 

• 

24 

480 

3928 

p.w. 

•  *7 


gr. 

20 


*954 


23468  Grains. 


the  name  ounce,  and  the  third  term  the  name  grain,  the 
firft  term  1  ounce  muft  be  converted  into  480  grains  (which 
are  equal  to  1  ounce)  then  will  the  three  terms  or  fingle  num¬ 
bers  ftand  as  here  you  fee,  viz.  If  480 

grains  coft  66  pence,  how  many  pence  gr.  pence.  gr. 
will  23468  grains  coft  ?  Now  proceed-  480  :  66  ::  23468 

ing  according  to  Art.  134.  there  will 

arife  in  the  Quotient  3226  pence,  befides  a  remainder  of  408 
pence,  which  being  reduced  to  1632  farthings,  and  thofe  divided 
by  the  firft  term  480,  the  Quotient  will  be  3  farthings  :  So 
that  the  entire  Quotient  is  3226  pence,  3  farthings,  and  fome- 

F  3  what 
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■what  more  5  (but  the  parts  of  a  farthing  being  of  no  moment* 
may  be  neglected.  Laftlv,  the  faid  3226  pence  being  reduced 
according  to  Art.  122.  give  13/.  8  s.  10  d.  3  f  fo  that  13/. 
18  s .  10  d.  %f  an^  Somewhat  more,  will  be  the  anfwer  of  the 
queftion, 

136.  For  the  proof  of  the  Direct  Rule  of  Three ,  multiply 
the  fourth  term  by  the  firft:  ;  which  done,  if  that  product  be 
equal  to  the  product  of  the  fecond  term  multiplied  by  the  third* 
the  Work  is  right,  otherwife  it  is  erroneous:  So  in  the  firft: 
Example,  38  the  fourth  term  being  multiplied  by  the  firft  term 
4,  the  produ<ft  is  152,  which  is  alfo  the  product  of  19  multi- 
plied  by  8.  But  if  it  happen  that  after  the  fourth  term,  or 
anfwer  of  the  queftion,  is  found  in  the  fame  denomination  with 
the  fecond  term,  there  is  yet  a  remainder,  fuch  remainder  muft 
be  added  to  the  product  of  the  firft  term,  multiplied  by  fuch 
fourth  term,  and  then  the  fum  muft  be  equal  to  the  produ£f 
of  the  fecond  and  third  terms,  (the  fecond  term  confiding  of 
the  fame  denomination  with  the  fourth  :)  So  in  the  laft  Example 
the  fourth  term  is  3226,  and  there  happens  to  be  a  remainder 
of  408,  which  being  added  to  the  produ£t  of  the  Multiplica¬ 
tion  of  the  faid  3226  by  the  firft  term  480,  gives  1548888? 
which  is  the  fame  with  the  product  of  the  third  term  23468 
multiplied  by  the  fecond  term  66,  as  will  appear  when  work’d. 

1 37.  Queftions  to  exercife  the  Rule  of  Three  DireSf. 

T.  If  17  yards  of  cloth  coft  19/.  2  s.  6  d.  what  will  35  yards 
eoft  at  that  rate  ?  Anfvu.  39  /.  7  s.  6  d. 

2.  If  35  yards  coft  39/.  j  s.  6  d.  how  many  yards  may  be 
bought  at  that  rate  for  19/.  2s.  6 d.  f  Anfw.  17  yards. 

3.  If  35  yards  coft  39  /.  7  s.  6  d.  what  are  17  yards  worth  at 
that  rate  ?  Anfw.  19  /.  2  s.  6  d. 

4.  If  17  yards  be  fold  for  19  /.  2  s.  6  d.  how  many  yards  will 
39/.  7 s.  6 d.  buy  at  that  rate  ?  Anfw.  35  yards. 

5.  What  muft  I  pay  for  the  carriage  of  17  hundred  weight, 
3  quarters,  and  1 1  pound  Avoir dupoife^  at  the  rate  of  7  Stil¬ 
lings  the  hundred  weight?  Anfw.  61.  41.  lid.  jf. 

6.  If  61.  4*.  11  d.  if.  be  paid  for  the  carriage  of  17  hundred 
weight,  3  quarters  and  1 1  pounds,  what  was  paid  for  the  car¬ 
riage  of  1  pound  weight  ?  Anfw.  3  farthings. 

7.  What  muft  I  pay  for  39  ounces,  7  penny- weights,  and  18 
grains  of  white  plate,  at  the  rate  of  5  s.  and  5  d.  the  ounce  ? 
Anfw.  Jol.  13^  4 d.  and  3  quarters  of  a  farthing. 

8.  What  muft  il.  (or  20 s.)  pay  towards  a  tax,  when  326/. 
6  s.  8  d.  is  afteffed  at  41/.  16/.  2  d.  3 ff  An.  w.  2  s.  6  d. 
3/ 


9.  What 
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q.  What  will  the  intereft  of  876  /.  17  s.  6  d.  amount  to  for 
1  year,  at  the  rate  of  61.  for  100/.  for  the  fame  time?  Anfw. 

*  1*0.  If  3  yards  in  length  of  Englijh  Meafure  be  equal  to  4  ells 
Flemijh ,  how  many  Flemijh  ells  are  contained  in  120  yards  En¬ 
glijh?  Anfw.  160  Flemljh  ells. 

11.  If  4  Flemiflj  ells  in  length  be  equal  to  3  Englijh  yards, 
how  many  Englijh  yards  in  300  Flemijh  ells?  Anfw.  225  Eng¬ 


lijh  yards.  ,  .  ™ 

12.  If  3  ells  in  length  of  Englijh  meafure  be  equal  to  5  Flemijh 

ells,  how  many  Flemijh  ells  in  120  Englijh  ells?  Anfw .  20Q 


Flemijh  ells.  „  „ 

13.  If  5  Flemijh  ells  in  length  be  equal  to  3  Englijh  ells, 

how  many  Englijh  ells  in  145  Fletnifo  ells  ?  Anfw .  87  Englijh 


14.  If  3  ounces  of  filk- weight  be  equal  to  4  ounces  of  Venice 
weight,  how  many  ounces  Venice  are  equal  to  60  ounces  of  filk- 

weight  ?  Anfw.  80  ounces  Venice. 

15.  A  merchant  delivered  at  London  120 /.  Sterling  to  re¬ 
ceive  207/.  Flemijh  at  Amflerdam ,  what  was  I  /.  Sterling  valued 

at  in  Flemijh  money  ?  Anfw.  I  /.  145.  6  d. 

16.  If  a  bill  of  exchange  be  accepted  at  London ,  for  payment 
of  400/.  Sterling  for  the  value  delivered  at  Amflerdam ,  at  I  L 
135.  6 d.  Flemijh  for  1  /.  Sterling ,  how  much  Flemijh  money  was 

delivered  at  Amflerdam  ?  Anfw .  670 /•  Flemijh. 

17.  When  the  exchange  from  Antwerp  to  London  is  at  I  /. 
45.  7 d.  Flemijh  for  1  /.  Sterling ,  how  much  Sterling  muft  I  pay 
at  London  to  receive  236/.  Flemijh  at  Antwerp?  Anfw.  192/. 

Sterling .  7.  , 

18.  A  merchant  delivered  at  London  37°  *"  sterling  by  ex¬ 
change  for  Roan ,  at  74^*  Sterling  for  50  5.  Fournois  ,  how 
much  Tournois  ought  he  to  receive  at  Roan?  Anfw.  60000  s. 


Four  mis.  r  7 

19.  In  370  ducats,  at  4^  ducat,  how  many  trench 

crowns  at  65.  2  d.  ?  Anfw.  250  crowns.  For  if  74  «•  glve  1 
crown,  18500  d.  (or  370  ducats)  will  give  250  crowns. 

20.  In  5 16  dollars,  at45.  5  d,  the  dollar,  how  many  gui¬ 
neas  at  1  /.  is.  6 d.  the  piece?  Anfw.  106  guineas.  ror  “ 

.258^.  give  one  guinea,  27348  d.  (or  516  dollar s)  will  give 

106  guineas.  ,  T 

2,1  At  a  noble  per  week,  how  many  months  hoaia  may  I 

have  for  50  /.  ? Anfw.  37  months,  2  weeks. 

22.  Bought  a  firkin  of  butter  containing  56  lb.  for  *8  s.  o  el. 

what  is  that  per  pound  ?  Anfw.  4  d. 
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23.  If  a  yard  of  Cambrick  cod  12  s.  what  cod  4  pieces,  each 
20  yards  ?  Anfw.  48  /. 

24.  If  a  gallon  of  beer  cod  4  d.  what  cods  a  barrel  ?  Anfw . 
12  s. 

25.  How  much  mud  I  pay  for  the  carriage  of  10  4  C.  wt. 
at  the  rate  of  1  d.  per  lb?  Anfw.  4/.  18  s. 

26.  The  cloathing  of  a  regiment  of  740  men  comes  to  3000/. 
how  much  is  that  for  each  man  ?  Anfw.  4/.  is.  0 d.  3 f. 

27.  If  a  bufhel  of  coals  cod  10  d.  how  many  chalders  for 
1 00  /.  ?  Anfw.  66  chalders,  and  24  bufhels. 

28.  If  a  man’s  yearly  income  be  300/.  what  is  it  per  day  ? 
Anfw.  1 6s.  $d.  ljfTf. 

29.  What  cod  49392  cafe-knives  at  4*.  4 d.  per  dozen  l 
Anfw.  891/.  i6s> 

30.  At  3 ~  d.  per  lb.  what  comes  30  C.  weight  3  quarters 
25  lb.  of  cheefe  to  ?  Anfw.  50 /.  nr.  9 \d. 

31.  What  is  cheefe  per  C.  weight  at  g-d.  per  lb.  ?  Anfw ,  iL 
1 2s.  Sd. 

32.  A  man  bought  a  piece  of  cloth  for  16/.  10  s.  at  igs.per 
yard,  how  many  yards  did  it  contain  ?  Anfw.  22  yards. 

33.  A  draper  bought  4  bales  of  cloth,  each  bale  containing  6 
pieces,  and  each  piece  27  yards,  at  16/.  4  s.  per  piece,  what 
was  the  price  of  the  whole,  and  what  the  rate  per  yard  ?  The 
whole  cod  388  /.  16  s.  and  one  yard  cod  12s. 

34.  If  1  C.  weight  of  cheefe  cod  37*.  4 d.  what  is  that  per 
lb.  ?  Anfw.  Ad. 

35.  If  a  yard  of  cloth  is  worth  145.  what  is  the  worth  of  5 
pieces,  each  19  yards?  Anfw.  661.  10 s. 

36.  Bought  12  pieces  of  cloth,  each  12  yards,  at  10  s.  6  d. 
y><?r  yard,  what  come  they  to l  Arfvjer.  75/.  12s. 

37.  A  debtor  owing  feveral  perfons  in  all  1490/.  5  s.  10  d. 
compounds  with,  and  pays  them  as  far  as  his  ededfs  will  go, 
which  amount  to  no  more  than  931/.  8  s.  7  J  d.  how  much  do 
the  creditors  by  this  compofition  receive  per  pound  ?  Anfw . 
12  s.  6d. 

38.  If  2  oz.  of  filk  cod  2  s.  6  d.  what  cod  7  lb  ?  Anfw . 
7  ^ 

39.  if  1  oz.  of  filver  cod  5  s.  6  d.  what  is  the  price  of  a  tan¬ 
kard  that  weighs  1  lb.  10  oz.  IQ  penny-weights,  \  grains?  Anfw. 
61.  31.  cyl.  2  ~g  -g  f. 

r*  40.  If  an  ingot  of  filver  weighs  36  oz.  10  p.  zvt.  what  is  it 
worth  at  5  s.  per  ounce  ?  Anfw.  9  /.  2  s.  6  d. 

41:.  What  will  an  edate  of  4000  /.  per  annum  allow  a  gentle¬ 
man  to  fpend  per  day  ?  Anfw.  iqI.  iq  s.  2 ~jd. 


1 


42.  If 
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42.  If  a  gentleman  has  an  eftate  of  245/.  10  s.  a  year  how, 
much  may  he  fpend  one  day  with  another,  to  lay  up  60  guineas 
at  the  year’s  end  ?  Anfw.  10  s. 

43.  A  goldfmith  fold  a  tankard  for  10/.  12  s.  at  the  rate  of 
5j.  4 d.  per  oz.  what  was  the  weight  of  it?  Anfvu.  39  oz. 
15  p.  wts . 

44.  If  1  lb.  of  tobacco  cofts  i$d.  what  coft  3  bogfheads 
weighing  (together)  15C.  wt.  1  quarter,  19 lb.?  Anfw.  107/. 
18  s.  9  d. 

45.  If  a  pint  of  wine  coft  10  d.  what  colls  2  hogfheads? 
Anfw.  63/. 

46.  It  17  C.  3  quarters,  17  lb.  of  tobacco  coft  133/.  13  s, 
4 d.  what  cofts  1  oz.?  Anfw.  id. 

47.  If  iC.  wt.  of  lead  cofts  15  s.  11  d.  what  coft  5  fothers? 
Anfw.  77/.  1 1  5.  \o\d. 

48.  If  19  d  ozen  pair  of  Ihoes  coft  25/.  13^.  what  cofts  one 
pair  ?  Anjiv.  2s.  3 d. 

49.  If  the  expences  in  houfe-keeping  fix  weeks  amount  to 
9  /.  3-r.  6 d.  how  long  will  100/.  laft  at  that  rate?  Anfw . 
65  weeks. 

50.  If  a  dozen  ells  of  Holland  are  valued  at  3/.  6  s.  how 
much  will  8  pieces,  (each  piece  containing  54  ells)  amount  to 
at  the  fame  rate?  Anfw.  1 1 8 /.  x6r. 


CHAP.  IX. 

Of  the  Inverse  Rule  of  Three. 

138.^T^  HE  Rule  of  Three  Inverfe ,  is,  when  the  fourth  term 
JL  required  ought  to  proceed  from  the  fecond  term,  ac¬ 
cording  to  the  fame  rule  or  proportion  that  the  firft  proceeds 
from  the  third  :  So  this  queftion  being  propounded;  if  8  horfes 
will  be  maintained  12  days  with  a  certain  quantity  of  provender, 
how  many  days  will  the  fame  quantity  maintain  x6  horfes? 
Here,  as  8  is  half  16,  fo  ought  the  fourth  term  required  to  be 
half  12;  for  if  certain  bulhels  of  provender  ferve  8  horfes  12 
days,  16  horfes  will  eat  as  much  provender  in  half  that  time  : 
And  therefore  you  cannot  fay  here  in  a  diretft  proportion  (  as 
before  in  the  Rule  of  Three  DireTt)  as 

8  to  16,  fo  is  12  to  another  number  Horfes.  Days.  Horfes . 
which  ought  to  be  in  that  cafe  as  great  8  .  12  .  16 

again  as  12  ;  but  contrary  wife  by  an 


Inverted 
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inverted  proportion ,  beginning  with  the  laft:  term  firft  ;  as  16 
is  to  8,  fo  is  12  to  another  number,  which  ought  to  be  in  this 
cafe  half  12.  And  by  the  due  obfervation  of  this  definition  to- 
gether  with  that  of  the  Rule  of  Three  Direct  (laid  down  in  Art, 
J338)  w^en  any  queftion  belonging  to  the  fingle  Rule  of  Three 
is  propofed,  you  may  readily  difcern  by  which  of  thofe  Rules 
it  ought  to  be  refolved;  for  if  the  three  terms  given  look  for  a 
fourth  in  a  dsre£f  proportion  as  they  ftand  ranked  in  the  Rule, 
you  muft  refolve  the  queftion  by  the  dire#  Rule ;  contrarywife 
when  the  proportion  is  inverted  or  turned  backwards,  it  ought 
to  be  refolved  by  the  Inverfe  Rule  of  Three ,  which  here  , 
follows. 

139.  In  the  Inverfe  Rule  of  Three ,  after  the  three  given 
terms  are  rightly  placed  and  reduced  (if  there  be  need)  accord¬ 
ing  to  Art.  135.  multiply  the  fir  ft  term  by  the  fecond,  (or 
which  is  the  fame)  the  fecond  term  by  the  firft,  and  then  di¬ 
vide  the  product  by  the  third  term,  fo  the  Quotient  will  give 
you  the  fourth  term  required,  or  anfwer  of  the  queftion  ;  thus 
in  the  queftion  premifed  in  the  laft  Article ,  if  you  multiply  12 
by  8,  the  produft  is  96,  which  if  you  divide  by  16,  the  Quo¬ 
tient  gives  you  6,  the  fourth  term  required,  as  by  the  fubfequent 
operation  is  manifeft. 

Horfes .  Days.  Hrfes . 

8  :  12  ::  16 

8 


16)  96  (6 
96 


o 

140.  For  the  more  ready  difcovering,  whether  a  queftion 
propounded  belongs  to  the  Rule  of  Three  Dir  ell ,  or  to  the 
Rule  Inverfe ,  obferve  the  following  directions,  viz.  Firft,  by  the 
fenfe  and  tenor  of  the  queftion  conftder,  whether  more  be  re¬ 
quired  or  lefs ;  that  is,  whether  the  number  fought  for,  muft 
be  greater  or  lefs  than  the  fecond  term :  Secondly,  efteeming 
the  firft  and  third  terms  as  extremes  in  refpecf  of  the  fecond, 
this  will  be  a  general  Rule ;  namely,  when  more  is  required, 
the  leffer  extreme  is  the  Divifor  ;  but  when  lefs  is  required,  the 
greater  extreme  is  the  Divifor.  Laftly,  the  Divifor  being  found 
out,  it  will  be  apparent  whether  the  Rule  be  Direft  or  In¬ 
verfe  ;  for  when  the  Divifor  is  the  firft  term,  it  is  a  Rule  Di¬ 
re  ft,  but  when  the  Divifor  is  the  third  term,  the  Rule  is  In- 

2.  verfe , 


/ 


M. 
If  12 

4 


D . 
4 


75 

jfcf. 

23 


23)  48  (2  D^. 

46 


2 

24 


23)  48  (2  Hours, 
46 
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verfe.  Another  Example  of  the 
Inverfe  may  be  thus :  If  12  Mowers  do 
mow  certain  acres  in  4  days,  in  what 
time  will  23  Mowers  perform  the  fame 
work  ?  Anfw.  2  days  2  hours  and 
fomewhat  more.  Here,  the  three  known 
terms  being  rightly  placed,  will  ftand,  as 
you  fee  in  the  Example ;  and  fince  it  is 
evident  that  23  men  will  require  lefs 
time  than  12  men  to  finifh  the  fame 
work,  therefore  (by  the  Rule  afore-going) 
the  greater  of  the  two  extreme  numbers 
23  and  12  muft  be  the  Divifor  ;  and  be- 
caufe  the  Divifor  23  Hands  in  the  third 
place,  this  queftion  is  to  be  work’d  by  2 

the  Rule  Inverfe ;  wherefore  multiplying  the  firft  term  12  by 
the  fecond  term  4,  the  product  is  48,  which  being  divided  by 
the  third  term  23,  the  Quotient  gives  2  days,  and  there  is  a  re¬ 
mainder  of  2  days,  which  being  reduced  to  hours,  and  thofe 
divided  by  23,  the  Quotient  will  be  2  hours;  and  there  is  yet  a 
remainder  of  2  hours  to  be  fubdivided  into  23  parts  if  you  pleafe; 
fo  that  the  fourth  term  fought,  or  anfwer  of  the  queftion,  is,  2 
days,  2  hours,  and  fomewhat  more. 

Again,  take  this  for  a  third  Example  :  If  I  lend  my  friend 
356  pounds  for  1  year  and  35  days,  ( the  year  being  fuppofed 
to  confift  of  365  days)  how  long  time  ought  he  to  lend  me 
500  pounds  to  requite  my  courtefy  ?  Anfw.  284  days,  and 
fomewhat  more,  there  being  a  remainder,  to  wit,  400,  after 
the  Divifion  is  finifhed,  as  by  the  fubfequent  operation  is 
manifeft. 


/. 

If  356 


y- 


d. 

35 


/. 

500 


3  65 

add  35 


multiply  {356 


5100)1424(00(284  Days. 

T4r*  The  proof  of  the  Inverfe  Rule  of 'Three  is  this,  multiply 
the  third  term  by  the  fourth,  then  if  this  product  be  equal  to 
product  of  the  firft  term  multiplied  by  the  fecond,  the 
Work  is  true,  otherwife  erroneous  ;  fo  in  the  Example  of 

Art . 
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Art.  139.  the  product  of  16  and  6  is  equal  to  the  product 
of  8  and  12.  But  if  it  happen  that,  after  the  fourth  term,  or 
anfwer  of  the  queftion,  is  found  in  the  fame  denomination  with 
the  fecond  term,  there  is  yet  a  remainder,  fuch  remainder  mu  ft 
be  added  to  the  product  of  the  third  term,  multiplied  by  the 
fourth,  and  then  the  fum  muft  be  equal  to  the  produCI  of  the 
fir  ft  and  fecond  terms  (fuch  fecond  term  being  of  the  fame  par¬ 
ticular  denomination  with  the  fourth  : )  So  in  the  laft  Example , 
the  fourth  term  is  284  days,  and  there  remain  400  after  the 
divifion  is  fmifh’d,  this  400  being  added  to  the  produCt  of  the 
Multiplication  of  the  third  term  500  by  the  fourth  term  284, 
gives  142400,  which  is  equal  to  the  product  of  the  firft  term 
356,  multiplied  by  the  fecond  term  400  days. 

142.  In  the  Rule  of  Three ,  as  well  Direft  as  InverJ'e ,  when 
the  Divifor  with  either  of  the  other  two  given  numbers  may  be 
feverally  divided  byfome  common  meafure,  without  leaving  any 
remainder,  the  quotients  may  be  taken  for  new  terms,  and  pro¬ 
ceeding  in  like  manner  as  often  as  poffible,  the  operation  will  be 
much  contracted  :  So  if  it  be  demanded,  what  52  yards  of 
cloth  will  coft  at  the  rate  of  2.1  /.  for  14  yards;  the  anfwer 
will  be  found  78  pounds  in  manner  following. 

y •  y* 

If  14  .  21  .  52 

2  .  3  •  5 2 

1  .  3  .  26  .  (78 

In  the  firft  rank  you  may  obferve  that  the  Divifor  14  and  the 
fecond  term  21,  being  feverally  divided  by  their  common  mea¬ 
fure  7,  the  three  new  terms  (in  the  fecond  rank)  will  be  2,  3, 
52.  Again,  in  the  fecond  rank,  the  Divifor  2  and  the  third 
term  52  being  feverally  divided  by  their  common  meafure  2,  the 
three  new  terms  (in  the  third  rank)  will  be  1,  3,  26.  Laftly, 
working  with  thefe  according  to  the  Rule  of  Three  Direct  ; 
the  anfwer  to  the  queftion,  (or  fourth  term)  will  appear  to 
be  78. 

Another  Example.  If  21  men  can  finifk  a  work  in  16  days, 
what  time  muft  be  allowed  to  12  men  for  the  finifhing  of  fuch 
a  work  ?  Anfw.  28  days. 

Men.  Days.  Men. 

2r  .  16  .  12  (28  Days. 

7.16.  4 

7.4.1 

In  the  firft  rank  you  may  obferve,  that  the  Divifor  12  ( for 
the  Rule  is  Inverfe ,)  and  the  firft  term  21  being  feverally  di¬ 
vided 
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vided  by  their  common  meafure  3,  the  three  new  terms  in  the 
fecond  rank  will  be  7,  16,  4,  Again,  in  the  fecond  rank,  the 
Divifor  4,  and  the  fecond  term  16  being  feverally  divided  by 
their  common  meafure  4,  the  three  new  terms  in  the  third  rank 
will  be  7,  4,  1.  Laflly,  working  with  thefe  as  the  Rule  of 
Three  Inverfe  requires,  the  anfwer  to  the  queflion  (or  fourth 
term)  will  be  found  28. 


143.  Queftions  to  exercife  the  Rule  of  Three  Inverfe . 

1.  There  was  a  certain  Building  raifed  in  8  months,  by  120 
workmen  ;  but  the  fame  being  demolifhed,  it  is  required  to  be 
rebuilt  in  2  months :  How  many  men  muff  be  employed  about 
it  ?  Anfw.  480  men. 

2.  If  28  s.  will  pay  for  the  carriage  of  an  hundred  weight 
150  miles,  how  far  may  6 C.  wt.  be  carried  for  the  fame  mo¬ 
ney  ?  Anfw,  25  miles. 

3.  If  for  5/.  5r.  I  have  14  C.  wt.  carried  136  miles,  how 
many  miles  may  I  have  24 C.  wt.  carried  for  the  fame  money  ? 
Anfw.  794  miles. 

4.  If  a  footman  performs  a  journey  in  3  days,  when  the  days 
are  16  hours  long,  how  many  days  will  he  require  of  12  hours 
long  to  go  the  fame  journey  in?  Anfw .  4  days. 

5.  How  many  yards  of  plufh  is  fufficient  to  make  a  cloak  of 
equal  magnitude  with  one  which  hath  in  it  4  yards  of  7  quarters 
wide,  when  the  plufh  is  but  3  quarters  wide  ?  Anfw.  94  yards 
of  plufh. 

6.  How  many  yards  of  canvas,  that  is  ell-wide,  will  be  fuf¬ 
ficient  to  line  20  yards  of  Say,  that  is  three  quarters  wide? 
Anfw.  12  yards. 

7.  If  a  man  performs  a  journey  in  6  days,  when  the  day  is  8 
hours  long  ?  in  what  time  will  he  do  it,  when  the  day  is  12 
hours  long?  Anfvj.  4  days. 

8.  If  I  lent  my  friend  100/.  for  6  months  (allowing  the 
month  to  be  30  days)  how  long  ought  he  to  lend  me  1000/.  to 

1  requite  my  kindnefs?  Anfw.  18  days. 

9*  6  mowers  can  mow  a  field  in  12  days,  in  what  time 

will  24  mowers  do  it  ?  Anfw.  3  days. 

10.  Suppofe  800  foldiers  were  placed  in  a  garrifon,  and  their 
provifions  were  computed  fuihcient  for  2  months,  how  many 
foldiers  muff  depart,  that  the  provifions  may  ferve  them 
months  ?  Anfw.  480  men. 

1 1.  Admit  tnat  I  lent  to  a  friend  on  his  occafion  100  /.  for  6 
months,  and  he  promifed  me  the  like  kindnefs  when  I  dehred  it ; 

but 
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but  when  I  came  to  requeft  it,  he  could  lend  me  only  75  /.  the 
queftion  is,  how  long  I  may  keep  his  money,  to  recompence 
my  courtefy  to  him  ?  Anjw .  8  months. 


chap.  x. 

The  Double  Golden  Rule  DireB ,  performed  by  Two 

fingle  Rules . 

X44-nPHE  Compound  Golden  Rule  is,  when  more  than  3 
p  terms  are  propofed  ;  therefore,  under  the  compound 
Golden  Rule  is  comprehended  the  Double  Golden  Rule ,  and 
divers  Rules  of  plural  proportion. 

145.  The  Double  Golden  Rule  is,  when  five  terms  being 
given,  a  fixth  proportional  to  them  is  demanded  :  As  in  this 
queftion,  if  4ftudents  fpend  19  pounds  in  3  months,  how  much 
will  ferve  8  ftudents  9  months  ?  Or  this,  if  9  bufhels  of  pro- 
vender  ferve  8  horfes  12  days,  how  many  days  will  24  bulhels 
laft  16  horfes? 

146.  The  five  terms  given  in  this  Rule  confift  of  two  parts, 
viz.  a  fuppofition  expreited  in  the  three  firft  terms ;  and  a  de¬ 
mand  made  in  the  two  laft :  So  in  the  firft  Example,  this 
claufe  (if  4ftudents  fpend  19  pounds  in  3  months)  is  the  fuppo¬ 
fition,  and  this  (how  much  will  ferve  8  ftudents  9  months,)  is 
the  Demand?  Likewife,  in  the  other  Example,  this  claufe  (if 
9  bufhels  of  provender  ferve  8  horfes  12  days)  is  the  fuppofition, 
and  this  (how  long,  or  how  many  days  will  24  buftiels  laft  16 
horfes, )  is  the  propofed  demand  ? 

147.  Here  for  ranking  the  terms  given,  in  their  due  order, 
firft  obferve  amongff  the  terms  of  fuppofition,  which  of  them 
has  the  fame  denomination  with  the  term  required  :  Then  re- 
ferving  that  term  for  the  fecond  place,  write  the  other  two  terms 
of  fuppofition  one  above  another  in  the  firft  place  ;  and  laftly,' 
the  terms  of  demand  likewife  one  above  another  in  the  third 
place  of  the  Rule,  in  fuch  fort  that  the  uppermoft  may  have 
the  fame  denomination  with  the  uppermoft  of  thofe  in  the  firft 
place.  Example ,  If  4  ftudents  fpend  19  pounds  in  3  months, 
how  much  will  ferve  8  ftudents  9  months  ?  Here  the  three 
terms  of  fuppofition  are  4,  19  and  3,  and  of  thefe  terms  19 
has  the  fame  denomination  with  the  term  required,  viz.  of 

pounds \ 
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pounds  i  for  you  are  to  enquire  how  much  money  is  requifite 

for  the  maintenance  of  8  ftudents  9  months :  Wherefore  re- 

ferving  19  for  the  fecond  place,  write  4  and  3  one 

above  another,  thus ;  then  on  the  right-hand  of  4  jq 

4,  write  19  in  the  fecond  place ;  this  done,  3 

the  work  will  ftand  as  in  the  Margin  :  Laft  of 

all,  the  terms  of  demand  being  8  and,  9,  and  8  bavins:  the 

denomination  of  ftudents,  place  it  in  the  fame  line  with  4 

and  19,  and  write  9  under  it ;  all  this  performed,  the  terms 

in  this  queftion  rank  themfelves  as  follow,  viz,  Thus, 


3 


.  19  .  8 

9 

Or  thus, 

3  •  *9  •  9 

4  8 

In  like  manner,  ff  the  fecond  queftion,  in  Art.  145.  were 
propounded;  the  terms  thereof  ought  to  be  difpofed  thus. 


8 

9 

9 

8 


.  12  , 

Or  thus, 
.  12  . 


16 

24 

24 

16 


148.  Queftions  belonging  to  the  Double  Golden  Rule  may 
be  refolved  by  two  Tingle  Rules  of  Three. 

149,  When  Queftions  of  this  nature  are  refolved  by  two 
fingle  Rules,  the  Proportions  are  as  follow : 

1.  As  the  uppermoft  term  of  the  firft  place,  is  to  the  middle 
term ;  fo  is  the  uppermoft  term  of  the  laft  place  to  a  fourth 
number. 

2.  As  the  lower  term  of  the  firft  place,  is  to  that  fourth 
number ;  fo  is  the  lower  term  of  the  laft  place  to  the  term 
required. 

So  in  this  Example  before  recited  ufing 
tacitly  the  lower  term  of  the  firft  place  as  4  *  19  .  8 

a  common  number  in  the  firft  proportion :  3  9 

Say  thus, 

1.  If  4  ftudents  fpend  19  pounds  (in  3  months)  what  will 
ferve  8  ftudents  the  fame  time  ? 

Or  thus,  If  4  ftudents  fpend  19  pounds,  what  will  8 
fpend  ? 

"W hich  Rule  of  Three  will  be  difcovered  to  be  direct  (by 
Art.  140.)  therefore  the  fourth  proportional  proceeding  from 

the 
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the  faid  three  given  numbers,  4,  19,  and  8  is  38,  (by  Art.  134*) 
Again,  to  find  the  term  required,  ufing  tacitly  the  uppermoft 
term  of  the  third  place  as  a  common  number  in  this  laft  pro¬ 
portion  ;  fay  as  follows : 

2.  If  in  3  months  38  pounds  are  fpent  (  by  8  ftudents )  how 
much  will  ferve  them  for  9  months  ? 

Or  thus,  if  3  give  38,  what  will  9  yield  ? 

Which  Rule  of  Three  will  likewife  be  difcovered  to  be  diredl 
(by  Art .  140.)  therefore  the  fourth  proportional  proceeding 
from  the  faid  3  numbers,  3,  38,  and  9,  you  will  likewife  find 
(by  Art.  134.)  to  be  1 14;  for  38  being  multiplied  by  9  the 
product  is  342,  which  divided  by  3,  yields  in  the  quotient  114: 
So  that  if  4  ftudents  fpend  19  pounds  in  3  months,  114  pounds 

will  ferve  8  ftudents  9  months. 

130.  In  like  mariner,  if  two  fingle  Rules  of  Three  be  formed 

(according  to  the  preceding  Art.  149.)  ou*  *-he  ^ve  num^ers 
given  in  the  laft-mentioned  queftion,  the  fame  being  ranked 
according  to  the  latter  manner  of  ordering  the  faid  numbers  in 
Art.  147.  each  of  the  faid  two  Rules  of  Three  will  be  a  Rule 
Direa,  and  the  fame  anfwer  of  the  queftion,  to  wit,  114 
pounds  will  be  difcovered,  as  may  be  feen  by  the  fubfequent 
operation. 
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15 1.  The  Double  Golden  Rule  is  either  Dirett  or  Inverfe. 

152.  The  Double  Golden  Rule  Dirett,  is,  when  both  the 
finale  Rules  do  each  of  them  look  for  a  fourth  term  in  a  direct 
proportion;  as  in  the  Example,  Art.  149.  where  each  of  the 
two  fingle  Rules  of  Three  is  Diredt. 


1 


For 
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For  another  Example  take  this,  If  the  carriage  of  8  C.  weigh| 
128  miles  coft  48  Shillings,  for  how  much  may  I  have  4  C. 
weight  carried  32  miles  after  the  fame  rate?  The  terms  of  this 
queftion,  according  to  Art.  14 7.  rank  themfelves  in  this  order. 
'  128  .  48  .  32 

8  4 

Now  taking  tacitly  the  lower  term  of  the  firft  place  as  a  com¬ 
mon  numoer,  from  the  firft  Rule  of  Three,  according  to  Art * 
149.  faying, 

1.  If  the  carriage  of  a  certain  weight  (to  wit,  SC.)  128  miles, 
cofts  48  (hillings,  what  will  the  carriage  of  the  fame  weight 
32  miles  coft  ? 

Heie  it  is  eafy  to  difeern,  that  the  fewer  miles  any  weight  is 
carried,  the  lefs  money  will  pay  for  the  carriage  of  that  weight ; 
therefore  the  fourth  number  fought  by  the  faid  Rule  of  Three 
muft  be  lefs  than  the  fecond  number  48  :  And  in  regard  that 
by  Art.  140.  when  lefs  is  required,  the  greater  extreme  (whether 
it  be  the  firft  or  third  number  1  muft  be  the  Divifcr  5  therefore 
the  firft  number  128  is  the  Divifor,  and  consequently  the  Rule 
of  tinee  above  propofed  is  a  Rule  Diredb ;  then  finding  out 
the  fourth  number,  by  Art.  134*  to  be  12  (hillings,  proceed  to 
the  fecond  proportion,  and  fay, 

2,  If  the  carriage  of  8  C.  (32  miles)  coft  1 2  (hillings,  how  much 
muft  I  give  to  haveqC.  carried  the  fame  diftance? 

And  here  likewife  finding  a  fourth  number  to  be  looked  for  in 
a  diredl proportion,  Idifcover  that  fourth  by  Art.  134.  to  be  6y. 
which  is  the  term  demanded,  and  the  anfwer  to  the  queftion 
propounded  :  So  if  the  carriage  of  8  C.  128  miles,  coft  48  s.  the 

carriage  of  4 C.  32  miles  will  coft  6x.  according  to  the  fame 
rate. 


CHAP.  XI. 


^'he  "Double  Golden  Rule  Inverfe ,  performed  by 

two  fingle  Rules . 

'’I*'  Double  Golden  Rule  Inverfe ,  is,  when  one  of  the 
JL  Rules  looks  for  a  fourth  term  in  an  inverted 

proportion  :  As  in  the  laft  Example  propofed  in  Art.  145,  For 

if  vou  rank  the  terms  of  that  queftion,  according  to  Art.  147. 
Thus,  ' 


8 


§2  rfhe  Rule  of  Fellowfhip.  Chap.  XII* 

8.12.  16 

•  9  24 

And  then  working  by  two  fingle  Rules  of  Three, formed  accord- 
ins;  to  Art.  149*  you’ll  find  by  Art.  140.  that  the  firft  of  the  faid 
two  Rules  of  Three  will  be  Inverfe,  and  the  latter  Diredf.  For 
faying  firft,  if  8  horfes  be  maintained  12  days  (by  9  bulhels  of 
provender,)  how  many  days  will  16  horfes  be  kept  by  fo  much 
provender?  H£re  the  anfwer  6  days  will  be  found  out  b^  the 
Rule  of  Three  Inverfe:  Secondly ,  faying,  if  9  bulhels  of  pro- 
vender  be  eaten  up  (by  16  horfes)  in  6  days,  in  how  many  days 
will  24  bulhels  be  fpent  ?  Here  the  anfwer  16  days  will  be  found 
out  by  the  Rule  of  Three  Diredl. 

But  if  you  order  the  given  terms  of  the  fame  queftion 

thus, 

q  .  12  .  24 

8  16 

And  then  work  by  two  fingle  Rules  of  Three,  formed  accord¬ 
ing  to  Art.  149.  you’ll  find  by  Art.  140.  that  the  firft  of  the 
faid  two  Rules  of  Three  will  be  DiredL,  and  the  latter  Inverie. 
For  faying,  firft,  if  9  bulhels  of  provender  laft  12  days  (to 
maintain  8  horfes)  how  many  days  will  24  bulhels  ferve  the 
fame  number  of  horfes  ?  The  anfwer  32  days  will  be  found  out 
by  the  Rule  of  Three  Diredt.  Secondly,  faying,  if  8  horfes 
are  maintained  32  days,  (by  24  bulhels  of  provender,)  how 
long  will  16  horfes  be  kept  by  the  fame  quantity  of  provender? 
Hem  the  anfwer  16  days  will  be  found  out  by  the  Rule  of 

Th  ree  Inverfe.  # 

Therefore,  whenfoever  a  queftion  belonging  to  the  Double 
Rule  of  Three  is  feparated  into  two  fingle  Rules  of  Three, 
(according  to  the  preceding  Rules)  if  one  happens  to  be  a 
Rule  Inverfe,  that  Double  Rule  is  called  the  Double  Rule 

Inverfe. 


CHAP.  XII. 

Fhe  Rule  ^/Fellowship. 

154*  rp  HE  Rules  of  plural  proportion  are  thofe,  by  which 
we  refolve  queftions  that  are  difcoverable  by  more 
Golden  Rules  than  one,  and  yet  cannot  be  performed  by  the 
Double  Golden  Rule  mentioned  before  in  the  two  laft  chap¬ 
ters.  Of  thefe  Rules  there  are  divers  kinds  and  varieties  ac- 

q  cording 
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cording  to  the  nature  of  the  queflion  propofed  ;  for  here  the 
terms  given  are  fometimes  four,  fometimes  five,  fome times 
more,  and  the  terms  required  fometimes  more  than  one,  &c. 

I55*  Two  particular  Rules  of  plural  proportion  are  thefe,  the 
Rule  of  Fellowfhip,  and  the  Rule  of  Alligation. 

156.  The  Rule  of  Fellowfhip  is  that,  by  which  in  accounts 
among  divers  men  (their  feveral  flocks  together  with  the  whole 
gain  or  lofs  being  given)  the  gain  or  lofs  of  each  particular 
man  may  be  difcovered:  As  in  this  Example,  A  and  B  were 
fharers  in  a  parcel  of  merchandize,  in  the  purchafe  of  which  A 
laid  out  7/.  and  Bill,  and  they  having  fold  this  commodity, 
find  that  their  clear  gains  amount  to  54*.  Now  here  the  que¬ 
stion  to  be  refolved  by  this  Rule,  is,  what  part  of  that  54  s.  be¬ 
longs  to  A,  and  what  to  By  according  to  the  rate  of  the  feveral 
Turns  and  flocks  which  they  adventured  ?  Again,  T,  B,  and  Cy 
freight  a  {hip  from  the  Canaries  for  England  with  108  tuns  of 
wine,  of  which  A  had  48,  B  36,  and  C  24,  the  mariners  meet¬ 
ing  with  a  florin  at  Tea,  where  conffrained  fqr  the  fafety  of  their 
lives,  to  call  45  tuns  thereof  over-board  :  Here  the  queflion  to  be 
refolved,  is,  how  many  of  the  45  tuns  every  particular  merchant 
has  loft,  according  to  the  rate  of  his  adventure. 

157*  The  Rule  of  Fellowfhip  is  either  fingle,  or  double. 

158.  The  fingle  Rule  is,  when  the  flocks  propofed  continue 
in  the  adventure  (or  common  bank)  equal  times,  to  wit,  one 
flock  as  long  time  as  another. 

159.  In  the  fingle  Rule  of  Fellowfhip,  take  the  total  of  all 
the  Hocks  for  the  firfl  term,  the  v/hole  gain  or  lofs,  for  the  fe- 
cond,  and  the  particular  flocks  for  the  third  term  ;  that  done, 
repeating  the  Rule  of  Three  fo  often,  as  there  are  particular 
flocks  in  the  queflion,  the  fourth  terms  produced  upon  thofe 
feveral  (operations,  are  the  relpe&ive  gains  or  Ioffes  of  thofe  par¬ 
ticular  flocks  propounded  :  So  in  the  firfl  Example  above-men¬ 
tioned  7 1.  and  1 1 /.  are  the  flocks  propofed,  whofe  total  is 
18/.  which  take  for  the  firfl  term  :  Again,  541.  the  common 
gain,  is  the  fecond  term,  and  7  /.  the  firfl  particular  flock,  is 
the  third  term  of  the  firfl  proportion  ;  whereupon  fay,  as  18/. 
to  545.  fo  7  /.  to  another  number,  which  by  the  Diredl  Rule 
of  Three  is  21  s.  viz.  the  part  of  the  gain  due  to  Ay  who  ex¬ 
pended  the  7  /.  flock.  Then  for  the  fecond  proportion,  fay,  as 
18/.  to  54  s.  fo  11  /.  to  another  number,  which  by  the  Rule 
of  Three  Diredf  is  33  s.  viz.  the  part  of  the  gain  due  to  B ,  fof 
his  1 1  /.  flock. 


G  z 


Again, 
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Again,  m  the  other  premifed  Example,  the  particular  Lois 
that  happens  to  A  is  20  tuns,  to  B  15,  and  to  C  10  tuns, 

<■48  :  20 
For  as  108  :  45  : :  36  :  15 

C24  :  10 

160.  The  Double  Rule  of  Fellowihip  is,  when  the  flocks 
propofed  are  double  numbers,  viz.  when  each  flock  has  relation 
to  a  particular  time  :  Example,  A ,  B,  and  C,  hold  a  paflure  in 
common,  for  which  they  pay  45  /.  per  Annum .  In  this  paflure, 
A  had  24  oxen  during  32  days ;  B  had  12  there  48  days,  and 
C  fed  16  oxen  there  24  days:  Now  the  queflion  to  be  refolved 
by  this  Rule,  is,  what  part  each  of  the&  tenants  ought  to  pay 
of  the  45/.  rent?  And  here  you  may  obferve,  that  the  flocks 
propounded  are  double  numbers,  viz.  each  flock  of  oxen  has 
reference  to  a  particular  time  ;  for  the  refpedlive  flock  of  A  is 
24  oxen,  and  its  particular  time  is  32  days  ;  again,  the  flock  of 
B  is  12  oxen,  and  the  refpedlive  time  is  48  days:  And  laflly, 
the  flock  of  C  is  16  oxen,  and  its  peculiar  time  is  24  days, 
which,  as  you  fee,  are  double  numbers. 

161.  In  the  Double  Rule  of  Fellowfhip,  multiply  each  parti¬ 
cular  flock  by  its  refpedlive  time,  and  take  the  total  of  their 
produdls  for  the  firfl  term,  the  whole  gain  or  lofs  for  the  fecond, 
and  the  faid  particular  produdls  of  the  double  numbers  for  the 
third  term :  This  done,  repeating,  as  before,  the  Rule  of  Three, 
fo  often  as  there  are  produdls  of  the  double  numbers;  the 
fourth  terms  produced  upon  thofe  feveral  operations,  are  the 
numbers  you  look  for:  So  in  the  above  Example,  the  produdl 
of  24  and  32,  is  768,  the  product  of  12  and  48  is  576,  and  the 
produdl  of  16  and  24  is  384,  the  fum  of  thefe  produdls  in  1728, 
which  is  the  firfl  term  in  the  queflion  ;  then  45/.  the  rent,  is 
the  fecond  term,  and  768  the  iirfl  produdl,  is  the  third  term  of 
the  firfl  proportion  :  Wherefore  I  fay,  as  1728  to  45  /.  fo  768 
to  another  number,  which  I  find  by  the  Diredl  Rule  of  Three 
to  be  20/.  viz.  the  part  of  the  rent  that  A  ought  to  pay  r. 
Then  for  the  fecond  proportion  fay,  as  ,1728  to  45  /.  fo  576  to 
15/.  which  is  the  part  that  B  ought  to  pay:  And  laflly,  as 
1728  to  45/.  1013384  to  ic/.  viz.  the  part  that  C  muft 

fiy- 

(  768  :  20 
As  1728  :  45  :  :  /  576  :  15 

/  384  :  10 

A  fecond  Example :  Three  merchants  B ,  and  C,  enter 
partnerfhip,  and  agree  to  continue  in  a  joint  adventure  16 
months ;  A  puts  into  the  common  flock  at  the  beginning  of 

the 
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the  faid  term  ioo  pounds,  at  8  months  end  he  takes  out  40 
pounds,  and  4  months  after  fuch  taking  out  he  puts  in  140 
pounds.  B  puts  in  at  firlf  200  pounds,  at  6  months  end  be 
puts  in  50  pounds  more,  and  4  months  after  the  putting  in  of 
the  50  pounds,  he  takes  out  100  pounds.  C  puts  in  at  firffc  150 
pounds,  at  4  months  end  he  takes  out  50  pounds,  and  8  months 
after  fuch  taking  out  puts  in  100  pounds.  Now,  at  the  end  of 
the  faid  16  months,  they  had  gained  357  pounds,  the  queftion 
is,  how  much  of  the  faid  gains  belongs  to  every  merchant  for 
his  fhare? 

In  queftions  of  this  nature,  two  things  are  principally  to  be 
obferved  ;  1.  The  whole  time  of  partnerfhip.  2.  The  refpec- 
tive  time  belonging  to  each  man’s  particular  flock  ;  fo  here,  it 
is  evident  that  the  whole  time  is  16  months,  and  the  particular 
flocks  and  times  belonging  to  every  merchant  will  be  as  fol¬ 
lows,  viz. 


A.  had  100/.  in  the  common  flock  for  8  months 


therefore  100/.  multiplied  by  8  produces 


5  j-  800 


Alfo  60/.  for  4  months,  therefore  60  multiplied  by? 

4  produces - - - - . _ ,  3 

Alfo  200/.  for  4  months,  therefore  20 0  multiplied  by  1  0 
4  produces _ _ _ _ _ _  f  800 


The  total  of  the  products  of  money  and  time  for 
A  is - - - - - - - 


5,  had  200/.  in  the  common  flock  for  6  months, 

therefore  200  multiplied  by  6  produces - 

Alfo  250/.  for  4  months,  therefore  250  multiplied 

by  4  produces  - - - - - - . 

Alfo  150/.  for  6  months,  therefore  150  multiplied 
by  6  produces-*--  - — - - - - - 


£  1200 
^  1000 
J  900 


total  of  the  products  of  money  and  time  for 


C,  had  150/.  in  the  common  flock  for  4  months, 
therefore  150  multiplied  by  4  produces  — — — - - 

Alfo  100/.  for  Smooths,  therefore  100  multiplied  by 
8  produces' — — _ _ _ _ _ _ _ _ 

Alfo  200/.  for  4  months,  therefore  200  multiplied  by 
4  produces _ _ _ _ — . . — — 

The  total  of  the  products  of  money  and  time  for 

C)  iS~ . —  . . . . . .  . . .  — 
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Then  adding  the  faid  three  Totals  together,  to  wit,  1840, 
3100,  and  2200,  the  fum  is  7140;  wherefore  proceeding  as  in 
the  laft  Example,  fay,  by  the  Ernie  of  I  hree  Diredh,  as 
is  to  the  total  gain  357  pounds;  fo  is  1840  to  92  pounes  the 
gain  of  A:  Again,  as  7140  is  to  357;  lb  is  3100  to  155  the 
gain  of  B :  Laftly,  as  7140  is  to  357  ;  fo  is  2200  to  no  the 

gain  of  Q.  _ 

162.  The  Rule  of  Fellowfhip  is  proved  by  addition  of  tne 

terms  required,  whofe  fum  ought  to  be  equal  to  the  fecond  term 
in  the  queftion,  otherwife  the  whole  Work  is  erroneous :  So  in 
the  firft  Example  in  Art,  159.  21  s.  and  335.  being  added  to¬ 
gether,  are  eqaal  to  54 r*  the  fecond  term  in  that  quell  ion. 
Likewife  in  the  lafi:  Example  of  the  fame  Article ,  as  alio  in  the 
firft  Example  of  the  laft  Article,  the  fum  of  20,  15?  an^ 
the  terms  required,  are  equal  to  45 5  fecond  term  pro¬ 
pounded. 


C  H  A  P.  XIIL 

Of  the  Rule  o/  Alligation, 

163.  nr\  H  E  Rule  of  Alligation  is  that,  by  which  we  refolve 
queftions,  that  concern  the  mixing  of  divers  ft m pies 

together. 

164.  Alligation  is  either  Medial  or  Alternate. 

165.  Alligation  Medial,  is  when  having  the  feveral  quanti¬ 
ties  arid  rates  of  diverfe  ftmples  propofed,  we  difcover  the  rate 
of  a  mixture  compounded  of  thofe  ftmples.  So  10  bufhels 
of  wheat  at  4  s.  or  (which  is  all  one)  d.  the  bufhel ;  40 
bufhels  of  rye  at  3-f.  or  ^fid.  the  bufhel;  and  50  bufhels  of 
barley  at  2J.  or  24 d.  the  bufhel ;  being  mixed  with  20  bufhels 
of  oats  at  12  d.  the  bufhel,  the  Rule  of  Alligation  Medial  fhews 
you  the  price  of  that  mixture. 

166.  In  Alligation  Medial,  firft  fum  up  the  given  quantities, 
then  find  the  total  value  of  all  the  ftmples:  That  done,  the 
proportion  will  be  as  follows  : 

As  the  fum  of  the  quantities  is  to  the  total  value  of  the 
dimples: 

So  is  any  part  of  the  mixture  propofed,  to  the  required  ra*e 
or  price  of  that  part. 

Repeating  again  the  above  Example,  I  demand  how  much 
one  bufhel  of  that  mixture  is  worth?  Now  the  fum  of  10,  40, 

5°2 
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50,  and  20,  (the  given  quantities)  is  120  bufhels;  and  the  value 
of  the  10  bufhels  of  wheat  at  48  d.  the  bufhel  amounts  to  48 od. 
Again,  the  value  of  the  40  bufhels  of  rye  at  36  d.  the  bufhel, 
is  1440^.  The  value  of  the  50  bufhels  of  barley  at  24^.  the 
bufhel  is  1200^.  And  the  value  of  20  bufhels  of  oats  at  \2d. 
the  bufhel,  is  240 d.  All  thefe  values  being  added  together, 
their  total  is  3360^.  Then  fay,  by  the  Ruleof  Three  Dire£i, 
if  120  bufhels  give  3360 d.  what  will  1  bufhel  yield?  The 
Rule  anfwers  28^.  Therefore  a  bufhel  of  that  mixture  may 
be  afforded  for  2%d.  that  is,  2 s.  4 d.  which  is  the  refolution 
of  the  Queftion  propofed. 

In  like  manner,  if  it  be  demanded,  what  8  bufhels  or  a 
quarter  of  that  mixture  is  worth,  the  anfwer  will  be  224  d. 
which  being  divided  by  12,  and  by  that  means  reduced  into 
(hillings  is  18  s.  8  d. 

167.  In  Alligation  Medial,  the  trial  of  the  work  is  by  com¬ 
paring  the  total  value  of  the  feveral  fimples  with  the  value  of 
the  whole  mixture:  For  when  thofe  fums  accord,  the  operation 
is  perfedf:  So  in  the  above  Example, 


/.  s,  d . 

10  bufhels  of  wheat  at  4  s.  the  bufhel,  is - *  2:0:0 

40  bufhels  of  rye  at  35.  the  bufhel,  is - 6:0:0 

50  bufhels  of  barley  at  2  s.  the  bufhel,  is - 5:0:0 

And  20  bufhels  of  oats  at  12 d.  the  bufhel,  is  1:0:0 


All  which  amount  to - - - — — -  14:0:0 

Which  is  likewife  the  value  of  120  bufhels,  at  28  or  2 s, 
4 d.  the  bufhel,  for  that  alfo  amounts  to  14/. 

168.  Alligation  Alternate,  is,  when  having  the  feveral  rates 
of  diverfe  fimples  given,  we  difcover  fuch  quantities  of  them, 
as  are  neceffary  to  make  a  mixture,  which  may  bear  a  certain 
rate  propounded. 

Example ,  A  man  being  determined  to  mix  wheat  at  4 s.  or 
48 d.  the  bufhel,  with  rye  of  3  s.  or  36  d.  the  bufhel,  with 
barley  of  2s.  or  2^.d.  the  bufhel,  and  with  oats  of  is.  or  12 d. 
the  bufhel ;  the  Ruleof  Alligation  Alternate  will  difcover  to 
you  how  much  rye,  how  much  barley,  and  how  much  oats  he 
ought  to  add  to  the  wheat,  in  fuch  fort,  that  the  mixture  of  them 
all  together  may  bear  a  certain  rate  or  price  propofed. 

169.  In  queftions  of  Alligation  Alternate,  youmufl  rank  the 
terms  after  fuch  a  manner,  that  the  given  rate  of  the  mixture 
may  reprefent  the  root,  and  the  feveral  rates  of  the  fimples 
may  {land  as  branches  ifFuing  from  that  root:  So  the  above 
Example  being  laid  down,  demand  how  much  rye,  barley,  and 
oats,  ought  to  be  added  to  the  wheat,  that  the  mixture  of 
ail  together  may  bear  the  rate  or  price  of  28 d.  or  2  s,  4  d.  the 

G  4  bufhel 
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bufhel :  And  therefore,  drawing  a  line  of  connexion,  place  2 
the  given  rate  of  the  mixture,  upon  the  left-hand  thereof,  by  it-4 
felf,  reprefenting  the  root,  and  likewife  write  the 
other  rates  propofed,  viz.  Afid.  36  d.  24 d,  and  J2 d,  (*48 
one  above  another  upon  the  right-hand  of  that  line  q\  36 

of  connexion,  which  rates  are  conceived  to  iffue  j  24 
from  28  d.  as  branches  from  the  root,  the  fabrick  LI2 
whereof  appears  plainly  in  the  margin. 

170.  Having  ranked  the  terms  in  their  due  order,  link  the 
branches  together  by  certain  arches,  in  fiich  fort,  that  one  that 
is  greater  than  the  root  or  rate  of  the  mixture,  may  always  be 
coupled  with  another  that  is  lefs  than  the  fame  :  So  in  the  pre- 
mifed  Example,  48  may  be  linked  with  12,  and  36  with  24,  or 
otherwife  48  may  be  coupled  with  24,  and  36  with  12,  and 
then  the  work  will  ftand  thus : 


171.  Having  alligated  the  branches  and  found  the  differences 
betwixt  them  and  the  root,  write  the  differences  of  each  branch 
juft  againft  its  refpe&ive  yoke-fellow.  So  the  branches  of  the 
Example  aforegoing  being  linked  after  the  firft  manner,  and 
the  difference  between  28  and  48  being  20,  place  20  juft: 
againft  12,  the  refpcdbve  yoke-fellow  of  48.  Again,  16  being 
the  difference  between  28  and  12,  write  it  juft  againft  48.  In 
like  manner  8  being  the  difference  between  28  and  36,  place  it 
right  againft  24.  And  laftly,  4,  the  difference  between  28 
and  24,  write  juft  againft  36:  In  the  end  the  whole  fabrick  of 
the  Work  ( as  the  branches  are  thus  linked  )  will  Hand  as  in  this 
Example, 


16 

4 

8 

20 


172.  And  the  differences  thus  placed  willanfwer  thequeftion  5 
fbr  if  to  16  bufhels  of  wheat  at  4  s.  per.  bufhel,  be  added  4 
bufhels  of  rye  at  31.  8  bufhels  of  barley  at  2r.  and  20  bufhels 
of  oats  at  1  $.  the  price  of  a  bufhel  of  the  mixture  will  be 

2  5.  \d.  2 


For 


Chap.  XIII.  The  Rule  of  Alligation .  89 

For  16  bufhels  of  wheat  at  4 s.  ara  worth  64  s. 


4 

rye 

3 

12 

8 

barley 

2S. 

l6 

20 

oats 

I  s . 

20 

Therefore  48  bufhels  of  the  mixture  are  worth  ii2r. 

And  1  buftiel  thereof  is  worth  Ly  s.  —  2  s.  4  d. 

173.  But  the  branches  beijig  linked  after  the  other  manner, 
the  Work  will  be  thus  difpofed: 

(-48 

I  36 

28  w 

l 24 

Ll2 

For  in  this  Cafe  48  has  24  for  its  yoke- fellow,  and  the  re- 
fpe&ive  comrade  of  36  is  12;  and  here  the  interchangeable 
placing  of  the  differences  (as  in  the  premifed  Examples)  is  that 
which  is  more  particularly  temped  Alternation. 

174.  The  numbers  thus  found  will  alfo  anfwer  the  queftion. 

For  4  bufhels  of  wheat  at  4  s.  are  worth  16 s. 


l6 

rye 

at 

• 

00 

20 

barley 

at  2  s. 

40  s. 

8 

oats 

at  1  s. 

8  s. 

Therefore  48  bufhels  of  the  mixturer  ae  worth  1125,  as  befote. 

175.  When  one  branch  is  linked  to  diverfe  other  branches, 
and  not  to  one  alone,  the  differences  ought  to  be  as  often  tran- 
fcribed,  as  it  is  fo  diverfely  linked.  So  in  the  premifed  Ex¬ 
ample,  you  may  (if  you  pleafe)  conceive  1 2  to  be  coupled  both 
with  48  and  36;  likewife  24  may  be  conceived  to  be  linked 
with  the  lame  48  and  36  ;  wherefore  the  difference  between 
28  and  12  being  16,  write  it  againft  both  48  and  ^6.  In 
like  manner  the  difference  between  28  and  24  being  4,  write 
it  likewife  over-againff  the  fame  numbers  48  and  36.  Again, 
20  being  the  difference  betwixt 
28  and  48,  place  it  juft  againft 
24  and  12;  and  8  being  the  dif¬ 
ference  between  28  and  36,  write 
it  likewife  over-againft  the  fame 
numbers  2qand  12:  All  this  per¬ 
formed  ,  the  whole  frame  of  the 
work  will  ftand  as  in  the  Margin, 


176.  When 
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176.  When,  in  one  and  the  fame  line,  there  are  found  more 
differences  than  one,  add  them  together,  and  write  the  fum 
juft  againfl  the  fame  differences  beyond  a  ftraight  line  drawn 
towards  the  right-hand  of  the  Work. 

So  in  the  laft  Example,  the  fum  of  16  and  4  (the  differences 
placed  juft  againft  the  ft r ft  branch)  being  20,  write  it  cver- 
againft  the  fame  differences,  beyond  the  new  line  drawn  upon 
the  right-hand  of  the  Work,  and  fo  confequently  the  reft  in 
their  due  order,  as  appears  by  the  Work  hereunto  annexed. 


16 

4. 

20. 

16 

4- 

20. 

20 

8. 

28. 

20 

,8. 

28, 

Which  numbers  are  a  third  anfwer  to  the  queftion. 
For  20  bufhels  of  wheat  at  4 s.  are  worth  8 or. 


20 

rye 

at  V. 

60s. 

28 

barley 

at  21. 

56s. 

28 

oats 

at  is. 

28  s. 

Therefore  96  bufhels  of  the  mixture  are  worth  2245. 

And  1  bufhel  is  worth  —  V/  as  before. 

177.  The  reafon  of  thefe  combinations  and  the  alternate 
placing  of  their  differences  will  appear  from  this  plain  confi- 
deration,  viz.  that  whatever  is  loft  by  felling  any  quantity  whofe 
given  price  exceeds  the  mean,  is  gained  again  on  the  quantity 
alligated  thereto,  whofe  given  price  is  lefs  than  the  mean. 
Thus,  in  the  Example  work’d  in  Art .  171,  and  proved  in 


Art.  172. 

By  felling  16  bufh.  at  2 3d.  7 

which  are  worth  48  d.  3 

Ancj  by  felling  20  bufh.  at  28  d.  7 
which  are  worth  but  12  d.  ) 
Again,  by  felling  4  bufh.  at  28 d.  £ 
which  are  worth  36^.  ^ 

But  by  felling  8  bufh.  at  28  d.  7 
which  arc  worth  but  24^.  J 


you 


gain  20 


X  i6=r 


you  lofe  16  x  20  =  320 d. 

320 
32  d . 

you  gain  8x  4=  32  d. 


you  lofe  4x8 


178.  Take  this  for  another  Example  :  It  is  required  to  mix 
wheat  at  48  d.  the  bufhel,  with  rye  of  36 d.  the  bufhel,  with 
barley  of  24 d.  the  bufhel,  and  with  oats  of  12 d.  the  bufhel; 
and  the  queftion  now  isy  how  much  rye,  bailey,  and  oats  ought 

tu 
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to  be  added  to  the  wheat,  that  the  entire  mixture  may  be  af¬ 
forded  at  16 d.  the  bufhel?  Here  the  branches  of  this  queftion 
(according  to  Art.  170.)  ought  to  be  linked:  Thus, 


And  as  for  the  Alternation  of  the  differences,  it  is  evident 
(by  Art.  176.)  that  the  difference  between  16  and  12  being  4, 
ought  to  be  thrice  tranfcribed,  viz.  firft,  juft  agaipft  48,  then 
againft  36,  and  laft  of  all  againft  24.  Again,  32  the  difference 
between  16  and  48,  as  alfo  20  the  difference  between  16  and 
36;  and  laftly,  8  the  difference  betwixt  16  and  24,  ought  all 
to  be  placed  juft  againft  12. 


179.  Again,  determining  to  mix  wheat  at  48  d.  the  bufhel, 
with  rye  of  36  d.  the  bufhel,  with  barley  of  24^.  the  bufhel, 
and  with  oats  of  12^.  the  bufhel,  I  defire  to  know  how  much 
of  each  I  ought  to  take,  that  I  may  afford  the  whole  mixture 
at  40^.  the  bufhel :  Here  the  whole  Work  being  ordered  ac¬ 
cording  to  the  Rules  foregoing,  will  ftand  as  follows. 


4.  16.  28. 

8 

8 

8 


48 


»  8 
8 

8 


180.  A  man  intending  to  mix  wheat  at  48^.  the  bufhel, 
with  rve  of  36  d.  the  bufhel,  with  barley  of  24  <7.  the  bufhel, 
with  peafe  of  16^.  the  bufhel,  and  with  oats  of  12  d.  the 
bufhel,  defires  to  know  how  much  rye,  barley  peafe,  and  oats 
he  ought  to  add  to  the  wheat,  that  the  whole  mafs  of  corn  fo 
mixed  may  be  afforded  at  2o d.  the  bufhel.  This  queftion  be¬ 
ing  thus  propofed,  the  terms  of  it  (by  the  Rules  foregoing)  may¬ 
be  aliigated,  and  the  differences  of  the  terms  alternated,  as 
follows; 


20 


gz 
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r  48  1 

4 

\ 36  A 

4 

1  4T/>\ 

4- 

• 

00 

• 

^  j 

28. 16. 4. 

k  1 2 _ ^ 

'  4 

4 

3 


oris  of  brandy,  and  3  of 


4 
4 

20 1 24  4.  8.  12 

48 
4 

,  .l8J-  W|ien  two  kinds  of  things  only  are  given  to  be  mixed, 
this  Rule  of  Alligation  will  give  but  one  anfwer ;  for  inftance 
ouppoie  it  were  required  to  mix  brandy  at  8 r.  per  p-allon* 
with  cyder  at  i^r  gallon,  fo  as  to  make  the  mixture  worth 
5  5.  per  gallon  r  The  operation  would  ftand  as  below 

>i?) 

And  the  anfwer  will  be  4  gal 
cyder. 

182  Neverthelefs let  it  be  obferved  that  any  other  two  num- 
bers  that  are  in  the  fame  proportion  to  each  other,  as  4  ami  2 
W1  alfo  canfwer  the  queftion.  Thus  8  and  6,  12  and  q  ,fi 
and  12,  tffc.  are  anfwers  to  the  queftion  :  For  in  thefe*  the 
quantity  of  the  mixture  is  the  double,  triple,  quadruple,  &e 

of  the  quantity  in  the  former  ;  and  fo  are  the  parts  of  which 
it  IS  compofed.  r 

V  AThr?  ofthinSs  are  given  tobe  mixed,  the 

Rule  of  Alligation  will  give  but  one  anfwer ;  but,  then,  as  be¬ 
fore,  ail  numbers  that  are  in  the  fame  proportion  between,  them- 

felves,  as  the  numbers  which  compofe  that  anfwer,  will  alfo 
fatisfy  the  queftion.  5 

184.  But  this  is  not  all,  for  by  the  help  of  an  artifice,  now  to 
be  explained,  innumerable  other  anfwers  may  be  obtained  the 

above erS  COmpofmg  which  are  not  ^  the  fame  proportion  as  the 

Let  it  be  required  to  mix  brandy  at  8  s.  per  gallon,  with  wine 
at  7  s.  per  gallon,  and  cyder  at  1  s.  per  gallon,  fo  that  the  mix- 
lure  may  be  worth  5  (hillings per  gallon  ?  The  Work  by  the 
Ruie  of  Alligation  will  ftand  as  follows.  ' 


4 
4 

3>2 


4 

4 


Which  fhews  that  4  gallons  of  brandy,  4  0f  wine,  and  c  of 
cyder  will  anfwer  the  queflion.  J  *  9  5 

Foi 
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For  4  gallons  of  brandy  at  8  s.  per  gal.  are  worth  o2  r. 

4  ditto  wine  at  7  5,  ditto  2g  s'. 

5  ditto  cyder  at  1  s.  ditto 

Therefore  13  ditto  of  the  mixture  are  worth  6c  s. 

And  1  ditto  .  js  worth  ||  s.  ~  5  r. 

Now  let  us  fuppofe,  that  it  fliould  be  determined  to  ufe  c 
gallons  of  cyder  in  the  mixture  conftantly,  but  to  ufe  any  quan¬ 
tities  of  brandy  and  wine  that  will  anfwer  the  queftion. 

Then  may  the  quantity  of  brandy  be  increafed  or  diminifhed 
by  2,  the  difference  between  the  prices  of  the  wine  and  mixture  s 
if  at  the  ±ame  time  tne  quantity  of  the  wine  be  diminifhed  or 
increafed  by  3,  the  difference  of  the  prices  of  the  brandy  and 
mixture.  J 

That  is  to  fay,  to  (4)  the  quantity  of  brandy  given  by  the 
above  anfwer,  add  2  ;  and  from  (4]  the  quantity  of  wine,  take 
3*  fo  {ha]1  the  fum  6,  and  difference  1,  be  refpe&ively  quan¬ 
tities  of  brandy  and  wine,  which  mixed  with  5  gallons  of  cyder 
will  anfwer  the  queftion.  J 

For  6  gallons  of  brandy  at  8  s,  are  worth  481. 

I  ditto  wine  at  7  s.  is  worth  7  s „ 

5  ditto  cyder  at  1  s.  are  worth  51. 

Therefore  12  ditto  of  the  mixture  are  worth  60  s. 


And  ^  1  ditto  is  worth  ^s.  zz  5  s. 

Again,  if  from  (4)  the  quantity  of  brandy  given  in  the  firft 
l  anfwer,  2  be  fubtraaed  ;  and  if  to  (4)  the  quantity  of  wine 

3  ’  t^en  Wii*  2  and  7?  remainder,  and  fum,  be 

3  refpeaively  quantities  of  brandy  and  wine,  which  will  anfwer 
i  the  queftion.  * 

For  2  gallons  of  brandy  at  8  s.  are  worth  16  r. 

7  ditto  wine  at  7  s.  are  worth  49  s. 

5  ditto  cyder  at  1  s.  are  worth  5  s. 

I  therefore  14  ditto  of  the  mixture  are  worth  70  s. 


And  1  ditto  is  worth  2°  s.  zz  c  s 

185.  Now  if  inftead  of  the  numbers  of  the  firft  anfwer  4  / 

and  5  larger  numbers  in  the  fame  proportion  viz,  12  12  and^rc* 
were  taxen,  the  following  8  anfwers  would  be  found  by  in  creak 
mg  and  dimimfhmg  the  quantities  of  brandy  and  wine  as  above 
,  directed,  the  quantity  of  cyder  remaining  conftantly  k  viz. 

Brandy  18  .  16  .  14  .  I2  .  I0 .  .  g  .  6  .  4  .  2 

me  3  .  6  .  9  .  12  .  15  .  jg  .  21  .  24  .  27 

Cyder  15  .  15  .  15  .  I5  .  I5  ,  I5  .  ^  .  I5  .  ^ 

And 
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And  if,  inftead  of  thefe,  ftill  larger  numbers  in  that  propor¬ 
tion,  or  in  proportion  as  any  of  the  laft  found  anfwers,  be  af¬ 
firmed  ;  a  greater  number  of  other  anfwers  may  be  found. 

1 86.  If  inftead  of  fuppofing  the  quantity  of  cyder  invariable, 
the  quantity  of  brandy  be  taken  for  fuch  ;  then  an  infinite  num¬ 
ber  of  anfwers  may  be  found,  by  continually  increafing  the 
quantity  of  wine  by  (4)  the  difference  beteen  the  prices  01  the 
cyder  and  mixture  ;  and  the  quantity  of  cyder  by  (2)  the  diffe¬ 
rence  between  the  prices  of  the  wine  and  mixture. 

Thus,  affuming  the  fecond  anf&er  6,  I,  and  5,  as  the  baft's 
of  our  work,  and  efteeming  the  6  gallons  of  brandy  as  invari¬ 
able,  the  following  fyftem  of  anfwers  will  arife. 

Brandy  6.  6.  6.  6.  6.  6.  6.  6.  6 

Wine  1  .  5  .  9  .  13  .  17  .  21  .  25  .  29  .  33 

Cyder  5  .  7  .  9  .  11  .  13  .  15  .  17  .  19  .  21 

187.  Laftly,  efteeming  the  quantity  of  wine  as  invariable, 
the  quantity  of  brandy  muft  be  increafed  by  (4)  the  difference 
of  the  prices  of  cyder  and  mixture  ;  and  the  quantity  of  cyder 
muft  be  increafed  by  (3)  the  difference  of  the  prices  of  the  bran¬ 
dy  and  mixture. 

Thus  taking  the  third  anfwer  2,  7,  and  5,  as  the  bafts,  and 
making  7  invariable,  thefe  anfwers  arife. 


Brandv 

2  . 

6  . 

10  . 

14  * 

18 

.  22  , 

.  26  < 

-  3° 

bV. 

Wine 

7  • 

7  • 

7  * 

7  • 

7  ■ 

•  7  < 

‘  7  ■ 

■  7 

&c. 

Cyder 

5  • 

8  . 

11  . 

14  . 

*7  • 

.  20  . 

23  . 

26 

188.  When  there  are  4  kinds  of  things  to  be  mixed,  and  two 
of  them  are  of  greater  value,  and  the  other  two  of  leffer  value 
than  the  mixture  ;  the  Rule  of  Alligation  will  give  three  an¬ 
fwers,  as  in  Art.  172,  174,  176,  with  either  of  which,  or 
with  any  numbers  that  are  in  the  fame  proportion  among  them- 
felvesas  thofe,  as  a  bafis,  innumerable  other  anfwers,  confiding 
of  numbers  which  are  in  different  proportions  among  them- 
felves,  may  be  found,  by  making  any  two  of  them  invariable, 
and  changing  the  reft  in  the  manner  as  above. 

Note  1.  That  the  number  by  which  the  quantity  of  any  fi tri¬ 
ple  is  to  be  varied,  is  always  the  difference  between  the  price  of 
the  mixture,  and  the  price  of  the  other  fimpie,  which  in  any 
operation  is  confidered  as  variable. 

Note  2.  That  if  the  fimples,  which  in  any  operation,  are  con¬ 
fidered  as  variable,  be  both  of  greater,  or  both  of  lefs  value  than 
the  mixture  ;  than  while  the  one  is  increafed,  the  other  muft 
be  diminifhed  j  but  if  the  one  be  of  greater  value  than  the  mix¬ 
ture,  and  the  other  of  Idler,  then  they  muft  be  both  increafed, 
or  both  diminithed. 
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189.  Let  it  be  required  to  mix  brandy  at  Sf,  wine  at  7  s, 
cyder  at  1  s.  and  water  at  nothing  per  gallon  together  3  fo  that 
the  mixture  may  be  worth  5  s.  per  gallon  ? 

The  three  anfwers,  by  the  Rule  of  Alligation,  are  as  follow. 


5> 

5? 

3> 

3> 


4 

4 

2 

2 


9 

9 

5 

$ 


Now  taking  the  laft  anfwer  for  the  bafis  of  our  operation, 
and  making  the  quantities  of  wine  and  cyder  invariable,  we 
lhall  have 


Brandy 

9  • 

14  . 

19  . 

24  . 

29 

•  34  • 

39  • 

Wine 

9  9 

9  • 

9  • 

9  * 

9 

•  9  9 

9  .  &V. 

Cyder 

5  . 

5  * 

5  • 

5  • 

5 

9  5  • 

5  •  &c. 

Water 

5  • 

8  . 

11  . 

14  . 

.  20  . 

23 .  <bV. 

Making  the  Brandy  and  Cyder  invariable. 

Brandy  9.  9.  9.  9.  9.  9.  9. 

Wine  9  .  14  .  19  .  24  .  29  .  34  .  39  .  &Y. 

Cyder  5.  5  .  5.  5.  5  .  5  .  5, 

Water  5  .  7  .  9  .  11  .  13  .  15  .  17  .  &V, 


Making  the  Wine  and  Water  invariable. 

* 


Brandy 

9  9 

*3  9 

17  . 

21  . 

25  . 

29  . 

33  •  &C. 

Wine 

9  9 

9  9 

9  • 

9  9 

9  • 

9  9 

9  .  &c. 

Cyder 

5  • 

8  . 

11  . 

14  . 

*7  9 

20  . 

23  .  &c. 

Water 

5  9 

5  9 

5  • 

5  9 

5  9 

5  9 

5  • 

Making  the  Brandy  and  Water  invariable. 

Brandy  9.  9.  9.  ,9.  9.  9.  9. 

Wine  9  .  13  .  17  .  21  .  25  .  29  .  33  . 

Cyder  5  .  7  .  9  .  11  .  13  .  15  .  17  .  &c. 

Water  5.  5.  5.  5.  5.  5,  5  .  SsV. 


Making  the  Brandy  and  Wine  invariable. 
Brandy  9.9.9 
Wine  9.9.9 

Cyder  10  .  5  .  o 

Water  1.5.9 

Or  take  4  other  numbers  in  the  fame  proportion  as 
and  5,  viz.  36.  36.  20  and  So. 


9.  9.  5 


Brandy 
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Brandy  36  36  36  36  36  3  6  36  36 

Wine  36  36  36  36  36  36  36  36 

Cyder  40  35  30  25  20  15  1 6  5 

Water  4  8  12  16  20  24  28  32 


Laftly,  making  the  Cyder  and  Water  invariable. 

Brandy  &c.  44  .  42  .  40  .  38  .  36 . 34 . 32  .  30 . 28 

Wine  &c.  24  .  27  .  30  .  33  .  36 . 39 . 42 . 45 . 48  &c. 

Cyder  lAc.  20  .  20  .  20  .  20  .  20 . 20  .  20  .  20 . 20  &c. 

Water  &c.  20  .  20  .  20  .  20  .  20 . 20  .  20  .  20 . 20  &c. 

190.  Not  only  the  fets  of  numbers  thus  found,  but  their 
fums  and  differences  will  alfo  be  anfwers : 

Brandy,  Wine,  Cyder,  Water. 

Thus  from  or  to  42  2 7  20  20 

Take  or  add  9  9  JO  1 


The  remainder  22  18  10  iq  ^  .  r 

J  J _ _ ^  /  will  be  aniwers  to 

Andfum  51  36  30  21  j  thequeftlon- 

191.  Alligation  Alternate,  is  either  Partial,  or  Total. 

192.  Alligation  Partial,  is,  when  having  the  feveral  rates 
of  diverfe  limples,  and  the  quantity  of  one  of  them  given,  we 
difcover  the  feveral  quantities  of  the  reft,  in  fuch  fort,  that  a 
mixture  of  thofe  fimples  being  made  according  to  the  quantity 
given,  and  the  quantities  fo  found,  that  mixture  may  bear  a  cer¬ 
tain  rate  propofed. 

Examp.  Suppofed  it  were  required  to  mix  brandy  at  8  s.  per 
gallon,  and  wine  at  7  s.  with  10  gallons  of  cyder  at  I  s.  fo  that 
the  mixture  may  be  worth  5  r.  per  gallon. 

Proceed  as  before  in  Art.  170,  £sV.  to  alligate  the  prices,  and 
alternate  their  differences. 


4  j  4 
4  4 

3’ 2  5 

1  hen  having  by  this  means  obtained  fuch  quantities  of  the  fe¬ 
deral  fimples  as  will  make  a  mixture  price  propofed,  fay, 

As  (5)  the  quantity  of  cyder  found  by  alternation. 

Is  to  (10)  the  quantity  of  ditto  given  in  the  queftion  ; 
ho  is  (4)  the  quantity  of  wine. and  brandy  per  alternation, 

1  o  (8)  the  quantity  of  ditto  required. 

EToiey  1  his  proportion  may  be  applied  to  any  of  the  anfwers 
found  by  the  other  di  reef  ions. 


193* 
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193*  Now  having  found  one  anfwer  by  the  above  proportion, 
others  may  be  found  by  Art .  184.  Thus, 

Brandy  12  .  10  .  8  .  6  .  4  .  2 

Wine  2  .  5  .  8  .  II  .  14  .  I7 

Cyder  10  .  10  .  10  .  10  .  10  .  ro 

By  which  means,  other  five  anfwers  are  obtained  as  above® 
See  the  proof  of  the  two  extreme  anfwers  below. 

12  gallons  of  brandy  at  8  x .  are  worth  96  x. 

2  ditto  wine  at  7  x .  ditto  14 x. 

10  ditto  cyder  at  1  x.  ditto  iox. 


Therefore  24  ditto  of  the  mixture  are  worth  120  x. 

And  1  ditto  is  worth  x.  zz  5  x* 

Again  2  gallons  of  brandy  at  8  x.  are  worth  i6x. 

1 7  ditto  wine  at  7  x.  ditto  119X. 

10  ditto  cyder  at  1  x.  ditto  10  x* 


Therefore  29  ditto  of  the  mixture  are  worth  145  x. 

And  1  ditto  is  worth  ^  x.  zz  5  x. 

J94*  Alligation  Total,  is,  when  inftead  of  the  quantity  of 
any  particular  fimple,  the  quantity  of  the  mixture  is  given,  to¬ 
gether  with  the  prices  of  the  mixture,  and  the  feveral  funnies 
of  which  it  is  to  be  compofed. 

Examp.  Let  it  be  required  to  mix  brandy  at  8  x.  wine  at  7  x. 
and  cyder  at  1  x.  per  gallon  together,  fo  that  the  mixture  may 
contain  26  gallons,  and  be  worth  3  x.  per  gallon  ? 

The  prices  being  alligated,  and  their  differences  beino1,  alter** 
nated  as  before,  viz. 


Add  the  numbers  which  compofe  the  anfwer  together,  and  fay, 
As  (13)  the  total  of  the  mixture  per  alternation,  '  ’ 

lo  (26)  the  total  of  the  mixture  given  in  the  quefiion  ; 

So  are  (4,  4,  and  5)  the  feveral  quantities  of  the  fimples  per 
alternation, 

To  (8,  8,  and  10)  the  quantities  of  the  faid  fimples  required. 

195*  One  amwer  being  thus  obtained,  others  may  be  found 
as  follows  :  1 


1  .  Let  the  quantity  of  that  fimple,  whofe  value  alone  is 
greater,  or  Ids  than  the  value  of  the  mixture,  be  increafed  or 

H  diminilhed. 
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diminiflied,  by  the  difference  of  the  differences  between  the 
prices  of  the  other  two  firnples  and  the  price  of  the  mixture. 

2°.  Of  the  remaining  two  firnples,  let  the  quantity  of  that 
fimple  whofe  value  is  fartheft  from  the  value  of  the  mixture,  be 
increafed  or  decreafed  (according  as  the  former  is)  by  the  fum 
of  the  differences,  between  the  prices  of  the  other  two  firnples, 

and  that  of  the  mixture.  r  , 

2°.  Let  the  quantity  of  the  remaining  limple  be  decreafed  or 

increafed,  alfo,  by  the  fum  of  the  differences,  between  the 
prices  of  the  other  two  firnples,  and  that  of  the  mixture ;  but 
obferve,  that  the  quantity  of  this  fimple?  is  to  be  decreafed,  when 
thofe  of  the  two  former  are  increafed  ;  and  the  contrary. 

In  the  example  before  us,  the  value  of  cyder  is  aione  lefs  than 
the  value  of  the  mixture  :  Alfo  the  differences  between  the 
prices  of  the  other  two  firnples,  brandy  and  wine  and  that  of  the 
mixture  are  feverally  3  and  2,  the  difference  of  which  differen¬ 
ces  is  1  ;  therefore  (10)  the  quantity  of  the  cyder,  may  be  in¬ 
creafed  or  diminifhed  by  1,  that  is,  it  may  become  11  or  9. 

Of  the  other  two  firnples  ;  the  value  of  the  brandy  is  fartheft  . 
from  that  of  the  mixture  ;  alfo  the  prices  of-  the  other  two  fnn- 
ples,  wine  and  cyder,  differ  from  tne  price  of  the  mixture, 
feverally,  by  2  and  4,  whofe  fum  is  6  ;  therefore  (8)  the  quan¬ 
tity  of*  the  brandy,  may  be  increafed  or  diminifhed  by  6,  and 

become  14  or  2.  . 

Laftly,  the  quantity  of  the  wine  (8)  may  be  diminifhed  or  in* 

creafed  by  (7)  the  fum  of  3  and  4,  the  refpeaive  differences 
between  the  prices  of  the  brandy  and  cyder,  and  that  of  the 
mixture;  that  is,  it  may  become  1  or  15. 

Thus  are  two  more  anfwers  to  the  queftion  obtained,  which, 
with  the  former,  may  ftand  as  below. 

Brandy  14  .  8  2  . 

Wine  1  •  8  .  15  • 

Cyder  11  .  io  .  9  . 

The  proof  of  the  two  l  a  ft  anfwers  follows : 

14  gallons  of  brandy  at  8  s.  are  worth  1 12  r. 

1  ditto  wine  at  7  s.  ditto  7  f. 

11  ditto  cyder  at  I  x.  ditto  US. 

Therefore  26  ditto  of  the  mixture  are  worth  130*. 

And  I  ditto  ....  is  worth  s.  =  5  s. 
Again  2  gallons  of  brandy  at  8  s.  are  worth  16  s. 

13  ditto  wine  at  j  s.  ditto  105^  4 

9  ditto  cyder  at  1  s.  ditto  9 r. 

Therefore  26  ditto  of  the  mixture  are  worth  130;.  as  before. 
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196.  Note ,  That  if  there  be  4  or  more  fimples  out  of  which 
the  mixture  is  to  be  compounded}  then  1  or  more  ol  them  muft 
be  confidered  as  invariable,  To  that  there  may  be  only  3  vari¬ 
able  ;  and  thofe,  fo  that  one  of  them  may  be  of  a  contrary 

value,  with  refpedl  to  the  price  of  the  mixture,  from  the  other 
two. 

Example.  Tis  required  to  mix  fuch  a  quantity  of  brandy  at 
8  s.  wine  at  y  s.  cyder  at  1  s.  and  water  at  or.  per  gallon,  as 

Will  make  a  hogfhead,  or  63  gallons  of  the  mixture,  worth  c  s . 
per  gallon  ?  J 

By  the  procefs  in  Art .  189.  the  two  following  proportions 
were  found,  viz . 

A  Brandy,  Wine,  Cyder,  Water* 

Among  the  nrft  found  anfwers  9  9  •  S  -  ^ 

Among  the  third  ,  .  9  ®  14  *  5  »  7 

And  their  fums  (which  are  an-  ? 

fwers  by  Art.  190.)  -  -  5 

make  juft  63  the  quantity  given. 


18 


23 


10 


12 


*95 


Then  i°.  making  the  water  invariable  we  ihail  ha  ye  per  Art 0 


Brandy 
Wine 
Cyder 
Water 

2°.  M, 
Brandy 
Wine 
Cyder 
W a  ter 


36 

2 

*3 

12 


30  . 

24  . 

18 

.  12  .  6. 

9  * 

16  . 

23 

•  30  .  37- 

12  . 

11  . 

10 

.  9  .  8. 

12  . 

12  . 

12 

.  12  .  12. 

the  cyder  invariable,  w 

ill  produce 

.  25 

00 

hH 

• 

.  1 1 

*  4* 

• 

•  2  3 

•  31 

•  39- 

.  10 

.  10 

.  10 

.  10, 

•  J3 

.  22 

.  11 

.  10, 

32 
7 

to 

14 

3°.  Making  the  wine  invariable,  gives 
Brandy  19  .  18  .  17. 

Wine  23  23  .  23. 

Cyder  2  .  10  .  18. 

Water  19  .  12  .  5. 

Laftly,  making  the  brandy  invariable,  we  have 
Brandy  18  .  18  .  18. 

Wine  24  .  .23  .  22. 

Cyder  3  .  10  .  17. 

Water  18  .  12  ,  6, 


H  % 


IQ 


/  * 
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197.  If  you  are  inclined  to  find  more  anfwers  you  may,  for 
Water,  make  any  number  invariable  from  5  to  19. 

Cyder,  ditto  -  -  -  -  -  2  to  18. 

Wine,  ditto  -  -  -  “  -  2  to  39. 

Brandy,  ditto  -  -  -  *  -  4  to  36. 

Fcr  fince,  in  fome  of  the  above  anfwers,  thofe  quantities  have 
been  produced  ;  therefore  ’tis  highly  probable,  that  all  the  inter- 
mediate  numbers  may  have  place  in  fome  of  the  anfwers,  and 

perhaps  fome  out  of  thofe  limits.  c 

Example.  Suppofe  it  were  required  to  make  a  hoglhead  or 
mixture  of  the  fame  fimples,  and  at  the  fame  prices  s  but  lo 
that  there  fhould  be  juft  16  gallons  of  wine. 

When  the  water  was  made  invariable,  this  anfwer  among  the 

others  arofe. 


Brandy 

Wine 

24] 
16  1 

1  s  >2  u'  S 

l g  =  ,-i  1 

vsa 

CO  .  — 1 

s~  j-. 
CJ  c3 

! 

[25  • 

\  16  . 

24  . 

16  . 

23 

16 

Cyder 

1  1  1 

ti-s  §  1 

OE  a 

3  • 

II  . 

19 

Water 

12 

><  g.|  B 

S'S 

* 

£ 

119  • 

12  . 

5 

198.  But  if,  inftead  of  gallons,  you  will  mix  by  pints ;  then 
(making  the  fame  number  of  gallons,  viz.  24,  16,  H,  12,  or 

their  equivalent  number  of  pints,  viz.  192,  128,  88,  96,  the 

bafts  of  the  operation)  more  anfwers  may  be  produced,  as 
follow. 

Brandy  fcff.  1 97 . 1 96. 1 95 . 1 94* 1 9 3 - 1 92 • 1 9 1  * 1 9°- 1 S9* 1  - 1 87 *  fj- 

Wine  fsV.  1  28. 1  28.128.1  28.128.128.128.1  28.1  28.1  28.128.  C 5c. 
Cyder  &c.  48.  56.  64.  72,  &°*  88,  96.104,112,120.128.  &c. 
Water  b'V.  131. 1  24.1 17. 1 10.103.  96-  89-  8z-  75*  68-  6l*  &c' 

The  two  extreme  anfwers  are  proved  below. 

197  pints  of  brandy  at  1  r.  per  pint  are  worth  9/.  17/. 
128  ditto  wine  Or.  io\d.  ditto  5/.  I2r. 
48  ditto  cyder  Os.  1  ~d,  ditto  o/.  6s. 
1 31  ditto,  water  ol.  os. 

Therefore  504  ditto  or  63  gal,  of  the  mixture  are  worth  15/.  15^ 
And  1  gallon  thereof  is  worth  SWS  s.  zz  5  s. 

Again  187  pints  of  brandy  at  1  s.  per  pint  are  worth  9/.  yr. 
128  ditto  .  wine  at  or.  io~d.  ditto  5/.  I2r. 

128  ditto  cyder  at  or.  i-|^.  ditto  o/.  i6r. 

6i  ditto  water  0/.  or. 


Therefore  5C4  ditto  of  the  mixture  are  worth  15/*  *5S' 

as  before.  *  A  _ 

CHAP. 
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CHAP.  XIV. 

*The  Application  of  Alligation  to  the  mixing  of 
Metals ,  according  to  their  different  Finenefs  ; 
and  to  the  Compofition  of  Medicines . 


*99*  A  L  L  O  Y  is  a  fort  of  coarfe  filver  or  copper,  or  fome 
JljL  ^afe  metalj  with  which  goldfmiths  mix  gold  or 
filver,  to  abate  the  finenefs  thereof. 

An  ounce  of  gold  is  divided  into  24  parts,  called  carradts  5 
and  an  ounce  of  filver  into  20  parts,  called  penny-weights  ; 
therefore  to  diftinguifh  finenefs  of  metals,  fuch  gold  as  will 
abide  the  fire  without  lofs,  is  accounted  24  carrads  fine  ;  if  it 
lofe  2  carradts  in  trial,  it  will  then  be  22  carradts  fine. 

Silver  is  valued  in  ounces,  and  a  pound  of  filver  which  lofeth 
nothing  in  trial,  is  called  12  ounces  fine ;  but  if  it  lofe  2  penny¬ 
weights,  it  is  then  faid  to  be  11  ounces  18  penny- weights 
fine. 

Examp.  A  goldfmith  hath  20  ounces  of  gold  at  20  carradts 
fine,  and  would  mix  it  with  fome  at  22  carradts  fine,  and  fome 
of  24  carradts  fine  ;  how  much  of  22  and  24  carradts  fine,  and 
how  much  alloy,  muft  he  mix  with  the  20  ounces  of  20  car- 
radfs  fine,  fo  as  the  whole  mafs  may  be  18  carradts  fine. 

Firft,  fet  down  the  Values  in  order  as  ufual,  with  the  mean 
value,  and  in  the  place  of  the  alloy,  becaufe  it  is  not  accounted 
of  any  value,  place  a  cypher  ;  then  alligate  the  values,  and  al¬ 
ternate  their  differences  as  ufual,  per  Art.  171,  &V. 


18 
18 
j  18 

I  2,  4,  6 

Art.  192. 


18 

18 

18 

12 


As  18  :  20 


d 


18 

18 

12 


20 

20 


.2  f  22  Car.  fine. 
*  Jg  §  'o  24  Car,  fine. 

Alloy. 


H 


3 


2C©a 
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The  application  of  Alligation  to  the  Compofition  of  Medicines. 

200.  Medicines  and  Simples,  in  refpe&  of  their  qualities,  are 
confidered  in  feme  of  thefe  five  ways,  viz.  either  as  they  are 
hot  or  cold,  moift  or  dry,  or  as  they  are  temperate  ;  fo  that 
fuch  fimples  or  medicines  as  work  heat  in  our  bodies,  are  faid 
to  be  hot ;  fuch  cold,  as  are  the  caufe  of  coldnefs,  &c. 

The  mean  or  middle  between  the  extreme  qualities  of  heat 
and  coldnefs,  alfo  between  drynefs  and  moifture,  is  called  tem¬ 
perate,  or  the  temperature  $  from  which  every  one  of  the  faid 
qualities,  hot,  cold,  moift,  and  dry,  differs  in  four  degrees ;  fo 
that  a  medicine  or  fimple  is  faid  to  be  either  temperate,  or 
elfe  hot,  cold,  moift,  or  dry,  in  the  firft,  fecond,  third  or  fourth 
degree. 

201.  If  the  numbers  i,  2,  3,  4,  5,  6,  7,  8,  9,  be  placed  as  you 
fee  from  A  to  B,  the  differences  between  5,  (the  middle  num¬ 
ber)  and  the  fuperior  numbers  6,  7,  8,  9,  will  be  1,  2,  3,  4, 
which  may  reprefent  the  4  degrees  of  the  qualities  hot  and 
dry  ;  likewife  the  differences  between  5  and  the  inferior  num¬ 
bers  4,  3,  2,  1,  will  be  1,  2,  3,  4,  which  may  reprefent  the 
4  degrees  of  the  qualities  cold  and  moift,  the  temperature  repre- 
fented  by  o,  being  the  mean  or  middle  from  whence  the  faid 
degrees  do  fwerve. 


B  9 
8 

7 

6 


b 

4] 

3  l  Qualities  hot 
2  (  and  dry , 

I  J 


|  o  Temperature. 


Qualities  cold 
and  moift . 


202.  Since  the  Rule  of  Alligation  Alternate  requires,  that  of 
two  things  mifcible,  the  one  muft  exceed  the  mean  propofed, 
and  the  other  be  lefs  ;  therefore  the  queftions  of  Alligation  in 
this  kind  are  to  be  worked  with  the  numbers  in  the  aforefaid 
column  AB:  For  by  them  the  degrees  and  qualities  are  dif* 
covered,  being  placed  as  you  fee  in  the  column  adjacent  to  A  B, 

and 
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and  for  diftip&ion’s  fake,  thofe  numbers  in  the  faid  column  AB, 
may  be  called  the  Indices  or  Exponents  of  the  degrees  3  which 
Indices  are  to  be  ufed  in  the  fame  manner,  as  the  prices  of 
merchandizes  in  the  queftions  of  Alligation  Alternate,  and  there¬ 
fore  thofe  Examples  may  be  compared  with  thefe. 

203.  Prop.  I.  Having  divers  fimples  whole  qualities  are 
known,  to  make  a  compofition  or  mixture  of  them;  in  fuch 
manner  that  the  quality  of  the  medicine  may  be  fome  mean  a- 
mong  the  qualities  of  the  fimples,  and  the  quantity  of  it  any 
quantity  affigned. 

Exatnple  1.  An  Apothecary  has  four  forts  of  fimples,  A,  B, 

C,  D,  whofe  qualities  areas  follow,  viz.  A  is  hot  in  the  fourth 
degree,  B  is  hot  in  the  fecond,  C  is  temperate,  and  D  is  cold 
in  the  third  degree  ;  the  queftlon  is  to  know  what  quantities 
of  each  of  them  ought  to  be  taken,  to  make  a  medicine, 
whofe  quantity  may  be  12  ounces,  and  the  quality  in  the  fir  ft 
degree  of  heat  ?  Seek  in  the  aforefaid  column  A,  B,  for  the 
Indices  or  Exponents  of  the  qualities  of  the  fimples  given,  viz. 
for  A  which  is  hot  in  the  fourth  degree,  take  9  ;  for  B  which 
is  hot  in  the  fecond,  take  7  ;  for  C  which  is  temperate,  take  5  ; 
and  for  D  which  is  cold  in  the  third  degree,  take  2  :  7  hat 
done,  rank  thofe  numbers  in  the  fame  manner  as  the  prices  ot 
merchandizes  in  the  queflions  of  the  13th  Chap.  viz.  defcend 
from  the  higheft  degree  of  heat  to  the  temperature,  and  fo  pro¬ 
ceed  downwards  to  the  degrees  of  cold,  fetting  6  the  Index 
or  Exponent  of  the  mean  quality  propounded,  which  is  1  de¬ 
gree  of  heat,  as  common  to  them  all  :  Then,  by  crooked  lines 
or  otherwife,  connect  two  fuch  Indices,  w'hereof  one  may  be 
greater  than  the  mean,  and  the  other  lefs,  and  proceeding  ac¬ 
cording  to  Art.  17 1,  (Ac.  you’ll  find  that  to  make  a  medicine 
of  9  ounces,  and  the  quality  refulting  to  be  in  the  firffc  degree 
of  heat,  you  mult  take  1  ounce  of  A  (  being^that  fimple  which 
was  hot  in4°.)  4  ounces  of  B,  3  ounces  of  C,  and  x  ounce  ot 

D,  as  will  be  manifell  by  the  proof. 
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204.  By  the  Rule  of  Proportion  you  may  increafe  the  medicine 
to  the  quantity  of  12  ounces,  and  yet  the  quality  to  continue  in 
the  firft  degree  of  heat,  according  to  the  following  operation. 
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The  Quantity  affgned  1 2  Ounces . 


By  the  other  connexions  of  the  qualities,  other  quantities  of 
every  fimple  would  arife  ;  but  that,  and  the  method  of  finding 
anfwers  in  other  proportions,  have  been  fufnciently  manifefted 
in  the  laft  Chapter, 

Example  2.  Suppofe  there  are  five  fimples.  A,  B,  C,  D,  E, 
whofe  qualities  are  as  follows,  viz.  A  is  hot  in  30.  B  is  hot  in  2°. 
C  is  hot  in  1  °.  D  is  cold  in  I  °.  E  is  cold  in  30.  and  it  is  requir¬ 
ed  to  mix  4  ounces  of  B,  with  fuch  quantities  of  the  reft,  that 
the  quality  of  the  medicine  may  be  temperate  ? 
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Proceed  as  before,  fo  you'll  find  that  to  make  a  medicine  of 
33  ounces,  and  the  quality  of  the  form  refultlng  to  be  tem¬ 
perate,  you  muft  take  1  ounce  of  A,  1  ounce  of  B,  4  ounces  of 
C,  6  ounces  of  D,  and  1  ounce  of  E  :  Then  fince  the  quan¬ 
tity  of  B,  in  the  compofition  prcpofed,  is  limited,  viz.  4  ounces, 
find  numbers  which  may  be  in  fuch  proportion  to  4  (the  quan¬ 
tity  of  B  affigned)  as  the  numbers  1,  4,  6,  1,  (the  quantities 
of  A,  C,  D,  E,  in  the  aforefaid  compolition  ot  13  ounces)  are 
to  1  (the  quantity  of  B  in  the  laid  companion;  in  manner 
following. 


Oun. 
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205.  Prop.  II.  A  Medicine  being  compounded  of  feveral 
fimples,  whofe  qualities  and  quantities  are  known,  to  find  the 
degree  of  the  form  refulting,  m,  the  exa£t  temperament  of  the 
medicine. 

Example  1.  Suppofe  a  medicine  to  be  compounded  of  two 
fimples,  viz.  6  ounces  of  B  hot  in  40.  and  3  ounces  of  C  hot 
in  30.  and  it  is  required  to  find  the  temperament  of  the  medi¬ 
cine,  viz.  the  degree  and  quality  refulting  from  fuch  mixture  ? 
JSeek  in  the  aforefaid  column  A  B  for  the  Indices,  of  the  re- 
fipetftive  degrees  and  qualities  of  the  fimples  given,  and  difpofe 
them  orderly  in  ranks  right  againft  their  refpedtive  quantities; 
then  multiply  each  Index  by  its  refpedtive  quantity,  and  divide 
the  fum  of  the  products  by  the  fum  of  the  quantities:  So  will 
the  quotient  be  the  Index  of  the  degree,  and  quality  of  the 
medicine. 


9  x  6  =  54 
8  x  3  =  24 
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So  in  the  faid  Example,  the  quotient  will  be  found  8f,  which 
is  the  Index  of  3!-  degrees  of  heat ;  and  therefore  the  faid  me¬ 
dicine  is  hot  in  3-3  degrees. 

Example  2.  Suppofe  a  medicine  to  be  compounded  of  4  fim¬ 
ples,  whofe  qualities  and  quantities  are  known,  viz.  2  ounces 
of  A  hot  in  30.  3  ounces  of  B  hot  in  2°.  4  ounces  of  C  tem¬ 
perate,  and  5  ounces  of  D  cold  in  40.  and  let  it  be  required 
to  find  the  quality  refulting  from  fuch  mixture.  According 
to  the  aforefaid  Rule,  multiply  each  Index  by  its  refpedtive 
quantity,  and  divide  the  fum  of  the  products  by  the  fum  of 
the  quantities,  fo  the  quotient  is  4-|,  which  is  the  Index  of  ± 
degrees  of  cold  (for  the  difference  between  5  the  Index  of  the 
temperature,  and  4.1  the  Index  found,  is  |  degrees  of  cold) 
which  is  the  quality  of  the  faid  medicine. 

Ind. 
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Example  3.  Suppofe  5  medicine  to  be  compounded  of  feveral 
fimples,  whofe  qualities  and  quantities  are  as  follow,  viz.  4 
ounces  of  a  fimple  which  is  cold  in  2°.  and  moift  in  i°;  5 
ounces  hot  in  30.  and  (in  refpe£t  of  drynefsand  moifture)  tem¬ 
perate  ;  3  ounces  hot  in  2°.  and  dry  in  2°  ;  6  ounces  hot  in  i°. 
and  moift  in  40;  4  ounces  cold  in  30.  and  moift  in  2°  j  the 
queftion  is  to  know  the  temper  refulting? 

In  the  refolution  of  this  queftion  there  mull  be  two  diftin£t 
operations,  each  of  them  like  that  in  the  laft  Example,  viz. 

i.  Find  in  the  fame  manner  as  before,  the  degree  and  quality 
refulting  from  the  commixture  of  the  qualities  hot  and  cold  ; 
fo  you’ll  difcover  5^.  which  is  the  Index  of  degrees  of  heat 
(for  the  difference  between  5,  the  Index  of  the  temperature, 
and  5JL.  the  Index  found,  is  degrees  of  heat.) 


3  x  4  =  12 
8  x  5  =  40 
7  X‘3  =  21 
6  x  6  =  36 
2x4=  8 


4  x  4  =  16 

5  x  5  =  25 
7  x  3  =  21 
1x6=  6 
3  x  4  =  12 


22)  U7(5x5 


22)  8c  (3i7t 


2.  Seek  in  the  fame  manner,  the  temper  refulting  from  the 
mixture  of  the  qualities  dry  and  moift  ;  and  you’ll  find  3^, 
which  is  the  Index  of  iT\  degree  of  moifture ;  fo  that  the  qua¬ 
lity  of  the  faid  medicine  is  -/T  degree  of  heat,  and  ij\  degree 
of  moifture,  as  by  the  operation  is  manifeft. 

206.  Prop.  III.  To  augment  or  diminijh  a  Medicine  in  quality , 

according  to  any  degree  ojjigned. 

Suppofe  a  medicine  to  be  compounded  as  follows,  viz.  1  dram 
of  2  fimple  hot  in  40.  2  drams  hot  in  3°.  2  drams  hot  in  2°.  1  dram 

hot 
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hot  in  i°.  1  dram  cold  in  iQ.  and  i  dram  cold  in  2°.  Then 
will  the  quality  of  the  faid  medicine  be  in  i{  degree  of  heat 
(as  is  maniftft  by  the  fecond  Propofition.)  Now  let  it  be  re¬ 
quired  to  augment  the  faid  medicine  in  quality,  viz.  to  add  fuch 
a  quantity  of  fome  one  of  the  ingredients  (  or  fome  other  Am- 
ple)which  may  raife  the  quality  of  the  medicine  1  degree;  fo 
that  the  temperament  of  the  medicine  after  it  is  increafed  in 
quantity,  may  be  in  2Q  of  heat.  Make  choice  of  fuch  a  Ample, 
the  Index  of  whole  quality  may  exceed  the  Index  of  the  quality 
afligned,  viz ,  take  that  Ample  which  is  hot  in  3^.  whofe  Index 
is  8,  then  proceed  according  to  the  1  Example  of  the  Arft  Pro- 
poAtion ;  fo  will  you  And  that  if  1  dram  of  the  aforefaid  medi¬ 
cine  be  mixed  with  \  dram  of  that  Ample  which  is  hot  in  3°, 
the  temper  refulting  from  fuch  mixture  will  be  in  2°.  of  heat. 

LaJUy ,  By  the  Rule  of  Three ,  fay  if  t  dram  require  4.  dram, 
what  (hall  8  drams  (the  quantity  of  the  medicine  Arft  given) 
require  ? 

Anfw.  4  drams.  So  that  if  4  drams  of  a  Ample  which  is  hot 
in  30.  be  mixed  with  8  drams  of  a  medicine  hot  in  j-i  degree, 
the  temper  refulting  will  be  in  2°.  of  heat,  as  by  the  operation- 
is  manifeft. 


The  Proof. 

^  b  *a 

^  i  i. 

3  !*• 

64  x  8  ==  52 
8  x  4  zz  32 


12)84(7 

If  it  be  required  to  diminifh  a  medicine  in  quality,  you  are 
to  make  choice  of  fuch  a  Ample,  the  Index  of  whofe  quality 
may  be  lefs  than  the  Index  of  the  quality  afligned,  and  then  to 
proceed  as  before. 

Here  obferve,  that  if  in  queftions  of  this  nature,  the  quanti¬ 
ties  of  the  Amples  be  exprefied  by  weights  of  diverfe  denomina¬ 
tions,  they  muft  be  reduced  to  that  weight  which  is  of  the  loweft 
denomination  in  the  queftion. 

The 
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The  augmenting  or  dimin idling  of  a  medicine,  in  refpe£t  of 
quantity  :  Alfo  the  finding  of  the  value  of  any  quantity  of  a  me¬ 
dicine,  the  prices  of  the  ingredients  being  known,  will  be  fa¬ 
miliar  to  fuch  as  underdand  the  Rule  of  Proportion  and  there¬ 
fore  I  diall  not  infid:  upon  them. 


CHAP.  XV. 

*Ihe  Rule  of  False. 

207.  npHE  Rule  of  Falfe  is  always  performed  by  falfe  and 
JL  fuppofititious  numbers  taken  at  pleafure  after  the 
propofition  is  made,  and  the  quedion  dated :  For  things  are 
laid  to  be  found  out  by  the  Rule  of  Falfe ,  when  by  falfe  terms 
fuppofed,  we  difcover  the  true  terms  required. 

208.  The  Rule  of  Falfe ,  is  either  of  fingle,  or  double  po¬ 
ll  t  ion. 

The  Rule  of  fingle  pofition  is,  when  at  once,  viz.  by  one 
falfe  pofition,  we  have  means  to  difcover  the  true  refolution  of 
the  propofed  quedion. 

For  Example :  A ,  f?,  and  C,  determining  to  buy  together  a 
certain  quantity  of  timber,  that  Oiould  cod  them  36/.  agree 
among  themfelves  that  B  (hall  pay  of  that  fum  a  third  part 
more  than  A ,  and  that  C  (hall  pay  a  fourth  more  than  B.  Now 
the  quedion  is,  what  particular  fum  each  of  thefe  parties  ought 
to  pay  of  the  36/.  To  refolve  this  quedion  ;  fird,  put  the  cafe 
that  A  ought  to  pay  61.  of  the  36/.  and  then  B  mud  pay  8/. 
becaufe  he  pays  one  third  part  more  than  A.  And  ladly,  C 
ought  to  pay  10 1.  becaufe  he  is  to  lay  out  one  fourth  part  more 
than  B.  This  done,  although  bv  Addition  of  thefe  three  fums, 
viz.  6,  8,  and  10,  I  find  that  I  have  made  a  wrong  pofition 
(their  total  amounting  only  to  24/.  which  fhould  have  been 
36/. )  neverthelefs  by  thofe  fuppofititious  numbers,  I  have  the 
means  to  difcover  the  true  fums  which  the  feveral  parties  ought 
to  pay:  For  by  the  Rule  of  Three  DireFt. 

1.  As  24  to  36,  fo  is  6  to  9  /.  the  part  that  A  mud  pay, 

2.  As  24  to  36,  fo  is  8  to  i'll,  the  part  that  B  ought  to  pay. 

3.  As  24  to  36,  fo  is  10  to  15  l.  the  part  of  the  36/.  that  C 
mud  pay. 


209. 
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209.  Here  for  trial  of  this  Rule,  the  total  of  the  fums  found, 
ought  to  agree  with  the  fum  given  :  So  in  the  above  Example,  q, 
12,  and  15,  being  added  together,  amount  to  36,  the  fum 
propofed. 

210.  The  Rule  of  Double  Pofition,  is  when  two  falfe  por¬ 
tions  are  fuppofed  for  the  refolution  of  the  queftion  propounded. 
As  in  this,  a  workman  having  threfh’d  out  40  quarters  of  grain 
(part  of  it  wheat  and  the  reft  barley)  received  for  his  labour 
28  s.  being  paid  after  the  rate  of  12  d.  for  every  quarter  of 
wheat,  and  6 d.  for  each  quarter  of  barley:  Now  here  the 
queftion  is,  how  many  of  thofe  40  quarters  were  wheat,  and 
how  many  barley  ?  Firft  fuppofe  at  random,  that  there  were  26 
quarters  of  wheat  and  14  of  barley,  and  find  how  much  money 
is  due  to  the  workman  at  the  rate  of  12  d.  the  quarter  of  wheat, 
and  6  d.  the  quarter  of  barley  ;  which  is  331.  ( viz.  26  s.  for 
the  26  quarters  of  wheat,  and  y  s.  for  the  14  quarters  of  bar¬ 
ley,)  which  he  ought  to  have  received,  if  the  fuppofition  were 
right ;  but  becaufe  it  differs  from  2 8  s.  the  true  fum  that  he  re¬ 
ceived,  keep  in  mind  5  the  difference,  which  call  the  firft  error, 
or  the  error  of  the  firft  pofition  :  Again  propound  for  the  fe- 
cond  pofition,  that  there  were  30  quarters  of  wheat,  and  10 
quarters  of  barley ;  and  then  the  fecond  error  will  be  7  ;  for 
there  is  then  due  to  the  workman  for  the  30  quarters  of  wheat 
30  s.  and  for  the  10  quarters  of  barley  5  s.  in  all  351.  which 
differs  from  28  s.  the  true  fum  that  he  received,  by  7  s.  and  by 
thefe  two  falfe  pofitions,  together  with  their  errors  may  be  dif- 
covered  how  many  quarters  of  wheat,  and  how  many  of  barley 
the  workman  threfh’d,  as  fhall  be  further  explained  as  follows. 

21 1.  In  the  Rule  of  Double  Pofition,  having  drawn  two  lines 
acrofs,  and  placed  the  terms  of  the  falfe  pofition,  (viz.  thofe 
that  have  the  fame  denomination)  at  the  uppermoft  end  of  that 
crofs,  as  alfo  each  error  under  its  refpedtive  pofition  at  the 
lower  end  of  the  fame  crofs,  multiply  each  error  by  the  contrary 
pofition  ;  that  is  to  fay,  the  fecond  error  by  the  firft  pofition, 
and  the  firft  error  by  the  fecond  pofition ;  this  done,  when  both 
the  errors  are  of  one  and  the  fame  kind  (viz.  both  exceifes  or 
both  defers)  fubtradf  the  lefs  produdt  out  of  the  greater,  and 
then  the  remainder  is  your  dividend  :  But  if  the  errors  be  of  dif¬ 
ferent  kinds,  (viz.  one  of  them  an  excefs,  and  the  other  a  de¬ 
fect)  add  thofe  produces  together,  and  the  fum  will  be  your 
dividend,  which  if  you  divide  by  the  difference  of  the  errors, 
(when  they  are  of  one  and  the  fame  kind  )  or  by  their  fum. 
(when  they  are  of  different  kinds)  the  quotient  will  give  you 
the  number  you  look  for,  having  the  fame  denomination  with 
the  falfe  pofitions  placed  at  the  upper  end  of  the  crofs, 

2  Example 
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Example  i.  The  above  queftion  being  again  propofed,  place 
thefe  terms,  viz.  26  (having  the  denomination  of  the  quarters 
of  wheat  in  the  firft  pofition)  and  30  (having  the  fame  denomi¬ 
nation  in  the  fecond  pofition)  at  the  upper  end  of  the  crofs :  As 
alfo  5  and  7  the  two  errors  refpe&ively  under  them  at  the  lower 
end  of  the  fame  crofs,  as  you  may  fee  it  exemplified  by  the  fol¬ 
lowing  pattern. 


182 - 150 


This  done,  having  multiplied  26  by  7,  the  produ&  is  i§2 
and  likewife  30  by  5,  the  produd  is  150,  which  being  dedu&ed 
out  of  182  (becaufe  the  errors  here  are  both  of  the  fame  kind 
that  is,  aie  each  of  them  an  excefs  above  28  s.  the  fum  that  the 
workman  receiv  d,j  the  remainder  is  32,  which  being  divided 
by  2  (the  difference  between  5  and  7  the  two  errors,)  leaves  in 
tJje  quotient  16,  for  the  quarters  of  wheat  that  the  workman 
threfh’d,  whofe  complement  to  40,  viz.  24,  are  the  quarters 
of  barley,  that  he  likewife  threfh’d  j  fo  the  workman  receiving 
28 r.  for  his  wages  in  threfhing  out  40  quarters  of  grain  (being 
part  wheat,  part  barley)  at  12 d.  the  quarter  of  wheat,  and  6 d. 
the  quarter  of  barley  j  threfh’d  in  all  16  quarters  of  wheat,  and 
24  quarters  of  barley. 

Example  2.  The  fame  queftion  being  again  propounded,  fup- 
pofe  for  the  firft  pofition  that  there  are  8  quarters  of  wheat,  arid 
32  quarters  of  barley,  and  then  the  firft  error  will  be  4  r.  for 
8r.  being  accounted  for  the  8  quarters  of  wheat,  and  16  s.  for 
the  32  quarters  of  barley,  make  in  all  24  s.  which  want  a.s.  of 
26s.  the  fum  received:  Again  fuppofing  that  there  are  12 
quarters  of  wheat,  and  28  quarters  of  barley,  the  fecond  error 
will  be  2 s.  for  12  r.  being  allowed  for  the  12  quarters  of  wheat, 
and  14  r.  for  the  28  quarters  of  barley,  the  fum  is  26  r.  which 
comes  2  r  fhort  of  28  r.  the  right  fum:  Now  then,  8  being 
multiplied  by  2,  the  produd  is  16  j  likewife  12  by  4  produces 
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48,  out  of  which  if  you  deduct  16  (becaufe  the  errors  in  this 
cafe  happen  to  be  both  defects  under  28  s.  the  fum  received,) 
the  remainder  is  32,  which  being  divided  by  2  (the  difference 
of  the  errors)  gives  you  in  the  quotient  16,  viz,  the  quarters  of 
wheat,  as  before. 

16 - 48 


Example  3.  The  fame  demand  being  the  third  time  produced, 
take  for  the  firft  pofition  10  quarters  of  wheat,  and  30  quarters 
of  barley,  and  then  proceeding  as  before,  the  firft  error  will 
prove  3*.  which  upon  that  pofition  is  wanted  of  28  s.  the  right 
fum  :  Again,  for  the  fecond  pofition  take  26  quarters  of  wheat, 
and  14  quarters  of  barley,  and  then  the  fecond  error  will  be  p. 
by  which  that  pofition  exceeds  2 8r.  the  true  fum  :  Now  multi¬ 
plying  io  by  5,  the  product  is  50,  and  26  by  3,  the  produdtis 
78.  And  here  (becaufe  the  errors  are  of  different  kinds,  one  of 
them  being  a  defedt,  and  the  other  an  excels)  add  50  and  78 
the  two  products  together,  whofe  fum  is  128,  which  being  di¬ 
vided  by  8,  the  fum  of  3  and  5. the  two  errors,  gives  in  the 
quotient  16,  for  the  quarters  of  wheat,  as  before  in  the  former 
refolutions:  So  that  what  pofitions  foever  you  take  in  this 
queftion,  you  will  always  find,  that  the  workman  threfh’d  16 
quarters  of  wheat,  and  24  quarters  of  barley,  which  is  the  ref©- 
lution  of  the  queftion  propounded. 


212, 
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212.  Here  the  proof  is  the  fame  with  the  procefs  ufed  in  find¬ 
ing  out  the  errors  :  So  in  the  Example  premifed,  16  and  24  be¬ 
ing  the  numbers  found,  and  16 s.  being  allowed  for  the  16 
quarters  of  wheat,  likewife  12  s.  for  the  24  quarters  of  barley, 
their  fum  is  28  s.  which  was  the  fum  received  by  the  work¬ 
man. 

Example  4.  A  certain  man  being  demanded  what  was  the 
age  of  each  of  his  four  fons  ?  Anfwered,  that  his  eldeft  fon  was 
4  years  older  than  the  fecond  ;  his  fecond  was  4  years  older 
than  the  third  ;  his  third  fon  was  4  years  older  than  the  fourth, 
or  youngeft ;  and  his  fourth  or  youngeft  was  half  the  age  of  the 
eldeft :  The  queftion  is,  what  was  the  age  of  every  fon  ?  Here 
guefs  the  age  of  the  eldeft  fon  to  be  16,  then  it  may  be  in- 
ferr’d  from  the  queftion,  that  the  age  of  the  fecond  fon  was  12, 
the  age  of  the  third  8,  and  the  age  of  the  fourth  or  youngeft  4; 
this  four  fhould  be  half  16  (for  the  queftion  fays,  that  the  age  of 
the  youngeft  was  half  the  age  of  the  eldeft)  but  it  wants  4 
thereof ;  wherefore  I  make  a  fecond  pofition,  and  take  20  for 
the  age  of  the  eldeft,  then  the  age  of  the  fecond  mu  ft  necef- 
farily  be  16,  the  age  of  the  third  12,  and  the  age  of  the  fourth 
8,  which  fhould  be  half  20,  but  it  wants  2  :  Now  (according 
to  the  Rule)  multiplying  16  (the  firft  pofition)  by  2  (the  fecond 
error)  the  product  is  32:  Alfo  multiplying  20  (the  fecond  po¬ 
fition)  by  4  (the  firft  error)  the  product  is  80,  and  becaufe  the 
errors  are  both  of  one  kind,  to  wit,  both  defe&ive  ;  I  fubtradt 
the  lefter  product  from  the  greater,  fo  the  remainder  is  48  for  a 
dividend  ;  alfo  fubtra&ing  the  lefter  error  from  the  greater,  the 
remainder  is  2  for  a  divifor:  Laftly,  dividing  48  by  2,  the  quo¬ 
tient  is  24,  and  fuch  was  the  age  of  the  eldeft  fon  therefore 
the  age  of  the  fecond  was  20,  the  age  of  the  third  16,  and  the 
age  of  the  fourth  12  ;  which  is  half  the  age  of  the  eldeft  as  was 
declared  by  the  queftion. 

32 - 80 
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CHAP.  XVI. 

O/’ Prime  and  Compofite  Numbers; 

213*  ^"XNE  Number  is  faid  to  meafure *  or  be  a  Meafure  of 
another,  when  it  is  contained  in  it  a  certain  number 
1  or  times  precifely  3  fo  that  being  taken  out  of  it  as  often  as  pof- 
fible,  there  (hall  nothing  remain  over.  Thus,  4  meafures  12 ; 

I  becaufe  it  is  contained  in  it  precifely  3  times.  Obferve  alfo, 
l  that  one  number  is  faid  to  meafure  another  by  that  number 
which  is  the  quotient:  So 4 meafures  12  by  3 ;  and  reciprocally, 
|  3  meafares  12  by  4  :  And  hence  any  number  with  the  quote, 
by  which  it  meafures  another,  may  be  called  the  reciprocal 
meafure  of  that  other  number. 

214.  A  number  is  called  the  common  meafure  of  two  or  more 
numbers,  when  it  meafures  each  of  them  3  fo  3  is  a  common 
meafure  of  6,  9,  12.  And  if  it  is  the  greateft  number  that 
meafures  them,  it  is  called  their  greateil  common  meafure 3  as 

1  unity  is  their  lead. 

215.  A  leffer  number  is  an  aliquot  part  of  a  greater,  when 
i  the  leiTer  exactly  meafures  the  greater  ;  and  the  greater  is  then 

called  a  multiple  of  the  leffer.  Thus  4  is  an  aliquot  part  of  I2a 
jl  and  12  is  a  multiple  of  4. 

216.  A  leffer  number  is  an  aliquant  part  of  a  greater,  when 
the  leiTer  doth  not  exactly  meafure  the  greater.  Now  5  is  an 
aliquant  part  of  12,  becaufe  2  times  5  is  10,  and  3  times  5  is 
1 5  >  ai1^  confequently  5  doth  not  exactly  meafure  12. 

217.  A  number  is  called  a  prime  number,  which  has  no 
I  meafure  but  itfelf  and  unity  3  and  which  confequently  is  the 

product  of  no  other  numbers.  So  2,  3,  5,  7,  &c.  are  prime 
1  numbers. 

218.  A  compofed  number,  is  that  which  feme  number  mea- 
fureth,  as  4,  6,  9,  io,  12,  &c. 

219.  Numbers  prime  to  one  another,  are  fuch  as  have  no 
other  common  meafure  but  an  unit.  Thus  15  and  32  are  prime 
to  each  other  3  for  though  5  and  3  will  meafure  15,  yet  neither 

;  5  nor  3  will  meafure  32. 

220.  Numbers  compofed  to  one  another,  are  fuch,  as  have 
,  fome  number  for  their  common  meafure.  So  15  and  21  are 

compofed  to  one  another,  for  3  will  meafure  15  by  5,  and  21 

1  by  7* 

221.  All  even  numbers,  except  2,  are  compofite.  But  of 
odd  numbers  fome  are  prime,  as  3,  5,73  and  feme  compofite, 

1  '  I  as 
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as  9,  15,  21  :  And  fmce  the  feries  of  even  and  odd  numbers 
comprehend  all  numbers,  it  follows,  that 

222.  All  prime  numbers  are  odd,  except  the  prime  2. 

223.  If  a  number  meafures  each  of  two  or  more  feveral  num¬ 
bers,  it  will  meafure  their  fum  :  And  if  it  meafure  them  all 

but  one,  it  cannot  meafure  the  fum. 

224.  If  a  number  meafures  the  fum  of  two  numbers,  and  alfo 
meafures  one  of  thofe  numbers,  it  will  meafure  the  other  ;  or, 
if  it  meafures  the  fum  of  feveral  numbers,  and  alfo  each  of  the 
parts  but  one,  it  mu  ft  meafure  that  one  alfo. 

225.  The  number  A,  that  meafures  another  B,  meafures 
all  the  numbers  that  B  meafures,  i.  e.  all  the  multiples  of  B  $ 
and  what  is  meafured  by  A,  is  fo  by  all  the  aliquot  parts 

of  A. 

226.  No  even  number  can  meafure  any  odd  number. 

227.  If  one  number  A,  meafures  each  of  two  other  numbers 
B  and  C,  it  will  alfo  meafure  the  remainder  after  B  is  taken  out 
of  C  as  oft  as  poftible. 

228.  Of  whatever  fadfors  any  number  is  compofed  by  Mul¬ 
tiplication,  it  is  refolvable  into  the  lame  by  Diviiion,  1.  c»  it  is 
meafurable  by  each  of  thefe  fa&ors,  or  the  produdb  of  any  two 
or  more  of  them. 

229.  If  the  two  right-hand  figures  of  any  number  are  mea¬ 
furable  by  4,  the  whole  number  is  meafurable  by  4. 

230.  If  the  three  right-hand  figures  of  any  number  are  meafur¬ 
able  by  8,  the  whole  is  meafurable  by  8. 

231.  If  the  fum  of  the  digits  or  figures,  conftituting  any  num¬ 
ber,  is  a  multiple  of  3  or  9,  then  the  whole  number  is  a  mul¬ 
tiple  of  3  or  9. 

232.  If  the  right-hand  place  of  any  number  be  a  cypher,  or 

5,  the  whole  is  a  multiple  of  5. 

233.  If  the  right-hand  place  of  any  number  be  a  cypher,  the 

whole  is  a  multiple  of  10. 

234.  If  a  number  cannot  be  divided  by  fome  prime  num¬ 
ber,  not  greater  than  the  fquare  root  thereof,  that  number  is  a 
prime. 

235.  The  unit’s  place  of  all  prime  numbers,  except  2  and 
5,  muft  be  filled  by  one  of  the  following  digits  1,  3,  7,  or  9  $ 
for  all  even  numbers,  and  thofe  which  end  with  the  digit  5# 
are  compofed. 

236.  To  find  which  of  the  odd  numbers  ending  with  1,  3> 
7,  or  9,  under  1000,  are  primes ;  and  to  find  the  component 
parts  of  the  reft,  from  fuch  a  Table  as  the  following,  the 
problem  may  be  eafily  folved ;  for  if  any  number  not  divifible 

by  2  or  5,  and  not  exceeding  the  given  number  1000,  be 
■  fought 
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fought  in  the  Table  thus,  viz.  the  hundreds  at  the  top  or  bot¬ 
tom,  and  the  tens  and  units  in  the  margin  ;  then  under  the 
hundreds,  and  on  a  line  with  the  tens  and  units,  will  be  found 
P,  if  the  number  be  a  prime*  or  its  leaft  component  prime,  if 
the  number  be  compofite. 

Then  divide  the  number  by  its  leaft  component  prime,  and 
life  the  quotient  in  like  manner. 

So  829  is  found  to  be  a  prime;  and  483  is  found  to  bedivifi- 
bleby  3:  Now  483  divided  by  3,  quotes  161,  which  by  the 
-table  is  a  multiple  of  7  ;  and  confequently  161  divided  by  7, 
quotes  23,  which  is  a  prime  ;  whence  the  component  primes 
of  483,  are  3,  7,  23. 

^37.  But  to  make  this  table  ufeful  for  all  numbers  under 
IOOO,  let  even  numbers  be  divided  by  2  continually,  as  oft  as 
poffible  ;  and  let  thofo  numbers  which  end  in  5,  be  divided  by 

5  as  oft  as  poffible,  and  the  refult  fought  in  the  Table,  as  be¬ 
fore. 

Thus,  if  616  be  divided  by  2  three  times,  it  quotes  77, 
which  by  the  Table  gives  7  for  a  meafure,  and  the  quote  is  ii\ 
which  by  the  Table  is  a  prime  ;  confequently  the  component 
primes  of  616,  are  2,  2,  2,  7, 1  r. 

.  ASain’  435  divided  by  5,  quotes  87,  which  by  the  Table 
gives  3  for  a  meafure,  which  quotes  2g  a  prime  ;  whence  4.2c 
is  compofed  of  5,  3,  29.  ^ 

238.  The  calculating  of  fuch  a  Table  being  not  difficult,  I 
fhall  nextfhew  the  method  of  performing  it. 

Let  the  paper  be  firft  ruled  with  as  many  columns,  as  the 
limiting  number  contains  hundreds ;  then  number  the  hundreds 
at  top  and  bottom,  and  the  tens  and  uits  in  the  margins. 
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Firfl,  Then  in  the  place  of  the  firft  odd  prime  3,  put  P  ; 
and  then  raife  3  to  all  its  powers  under  iooo,  the  number 
given,  and  in  their  places  put  3. 

Secondly ,  The  next  odd  number  is  5,  which  is  patted  by,  be- 
caufe  its  multiples  end  in  5. 

Thirdly ,  The  next  odd  number  is  7,  whofe  place  is  yet  va¬ 
cant,  and  is  therefore  to  have  P  in  it ;  then  multiply  the  num¬ 
bers  belonging  to  every  place  that  is  filled  by  7,  except  fuch  as 
give  produ&s  greater  than  the  limiting  number,  and  in  the 
place  of  the  produd  put  the  figure  that  was  in  the  place  of  the 
multiplicand,  or  elfe  the  multiplicand  itfelf,  if  it  be  a  prime. 
Then  in  the  place  of  the  fquare  of  7,  put  7;  and  by  that  fquare 
multiply  the  fame  multiplicands,  putting  in  the  places  of  the 
produces  as  before.  Alfo  in  the  places  of  the  powers  of  7,  put  7, 
and  by  thefe  powers  multiply  the  fame  multiplicands,  putting 
in  the  places  of  the  products  as  before* 

Fourthly ,  The  next  odd  number  is  9,  whofe  place  is  filled, 
and  therefore  to  be  patted  over. 

Fifthly  1  The  next  odd  number  is  1  1,  whofe  place  is  yet 
vacant,  and  is  therefore  to  have  P  in  it ;  then  by  1 1,  multiply 
t he  numbers  belonging  to  every  place  that  is  filled,  except 
fuch  as  give  products  greater  than  the  limiting  number,  and  in 
the  place  of  the  produd,  put  the  figure  that  was  in  the  place 
of  the  multiplicand,  or  elfe  the  multiplicand  itfelf,  if  it  be  a 
prime  ;  then  in  the  place  of  the  fquare  and  other  powers  of 
II,  put  1 1  ;  and  by  the  fquare  of  the  other  powers  of  1 1,  mul¬ 
tiply  the  fame  multiplicands,  putting  in  the  places  of  the  pro- 
duds,  as  before,  and  fo  ufe  13,  17,  19,  23,  &c,  omitting  15, 
21,  25,  27,  &c, 

239.  To  reduce  any  number  given  into  its  component 
primes. 

Rule.  Divide  the  number  given  by  2  continually  as  oft  as 
poflible,  without  a  remainder,  and  a  refult  by  3  a$  oft  as  pof- 
ttble,  and  this  laif  refult  by  5,  7, 1 1,  13,  and  all  the  prime  num¬ 
bers,  hill  there  arife  a  quotient  lefs  than  the  divifor  ;  and  then 
the  divifors  and  the  laft  dividend  are  the  primes,  compofing  the 
number  given. 

Examp,  i.  Reduce  122760  to  its  component  primes. 
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/ 

2)122760 

2)61380 

2) 30690 

3)  1 5345 
3)5ii5 
5)T7°5 

iQ34I 

31 

Anfwer  2,2,2,3,3,5,11,31. 

In  the  operation  I  have  omitted  the  divifion  by  7,  becaufe  it 
would  not  meafure  341  ;  and  afterward  omitted  dividing  by  13 
and  17,  becaufe  they  are  not  aliqucH:  parts  of  31. 

Examp.  2.  Reduce  360  to  its  conftituent  primes. 

2)  360 
2)  180 

2EE 

3)  45, 

3)  *5 
5 

Anfwer  2, 2, 2, 3, 3,5. 

240.  To  find  all  the  juft  divifors  of  any  number. 

Rule.  Make  as  many  columns  as  there  are  different  com¬ 
ponent  primes  in  the  given  number  1  And  at  the  head  of  each 
column  place  each  prime,  and  where  there  are  more  than  one 
prime  of  the  fame  fort,  place  in  the  fame  column  the  powers 
of  that  prime,  till  the  index  of  the  la  ft  power  be  the  number  of 
thofe  like  component  primes  ;  laftly,  multiply  every  number 
in  the  firft  column  by  every  number  in  the  fecond,  placing  each 
product  in  the  fecond  ;  and  then  every  number  in  the  firft  and 
fecond  by  every  number  in  the  third,  placing  each  produdf  in 
the  third,"  and  lo  with  the  4th,  5th,  &c.  columns,  till  all  are 
thus  ufed. 

And  fo  {hall  all  the  numbers  in  thefe  feveral  columns,  be  all 
the  divifors  required. 


Example. 
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Example .  Find  all  the  juft  divifors  of  360. 


I  If 


2) 

360 

2) 

00 

2) 

90 

3) 

45 

3) 

r5 

5) 

5 

2 

3 

5 

4 

8 

9 

10 

6 

20 

12 

40 

24 

IS 

45 

18 

30 

36 

60 

n 

120 

1 

00 

180 

360 

Anfwer  2,  3>  4>  9’  *2,  *5>  ^5  20,  24,  3^}  3^* 

40,45,  60,  72,90,  120,  180,  360. 


241.  To  find  all  the  aliquot  parts  of  any  number  given  :  Find 
all  the  juft  divifors  of  the  number  given  by  Jrt.  240.  excluding 
the  number  itfelf,  which  divifors  with  unity  are  ail  the  aliquot 
parts. 

So,  all  the  aliquot  parts  of  360,  are  1,  2,  3,  4,  5,  6,  8,  9, 
jo,  12, 15,  18,  20,  24,  30,  36,  40,45,  60,  72,  90,  120,  180. 

242.  A  number  which  can  be  meafured  by  two  or  more 
numbers,  is  called  their  common  multiple;  and  if  it  be  the 
leaft  number  that  can  be  fo  meafured,  it  is  called  their  leaft 
common  multiple. 

243.  To  find  the  leaft  common  multiple  of  two,  or  more 
given  numbers. 

Rule .  Set  down  the  given  numbers  on  a  line,  and  divide  them 
feverally  by  2,  3,  or  any  other  number  which  will  meafure  two 
or  more  of  them,  and  place  their  quotes  with  the  numbers  not 
divided  on  a  line  beneath  ;  divide  them  continually  by  the  fame 
or  any  other  numbers,  till  the  refults  be  units,  referving  their 
feveral  divifors :  which  divifors  multiply  into  each  other  con¬ 
tinually,  and  the  product  fhall^be  the  number  fought. 

Note ,  If  the  numbers  are  prime  to  each  other,  then  the  con¬ 
tinual  produdt  of  the  given  numbers  will  be  their  leaft  common 
multiple. 


I4 


Examp . 


I 
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Examp .  i.  Find  the  lead  common  multiple  of  2,  3,  and  4. 

Divifors  2 


2>  3>  4 

3>  2 

3  )  3»  1 

1 


2 

2 


4 

3 

12 


Anfwer,  12  is  their  lead  common  multiple. 


Examp .  2.  Find  the  lead  common  multiple  of  2?  43  6,  ie? 
and  15. 


Divifors  2 
2 


2,  4,  6,  ic,  12,  15  2 

2,  3,  5,  6,  15  4 

3  D  3>  5>  3>  *5  — 
- — - — - — -  12 

D  5>  D  5  5 


1  60 


Anfwe.%  60  is. 


70  f  Ko  ho  A* 


100  o.  w  «  .  f  4*  1 


f'K 


» 


‘The 

I 


* 
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*The  DoElrine  of  Vulgar  Fra&ions. 


CHAP.  XVII. 

Notation  of  Vulgar  Fractions. 

244.  rT^  HE  Do&rine  of  Fractions  depends  upon  this  fuppo- 
jj[  fition,  that  unity,  or  at  leaft  one  whole  thing,  what- 
foever  it  be,  may  in  mind  be  conceived  divifible  into  any  num¬ 
ber  of  equal  parts.  Some  will  not  allow  1  or  unity  to  be  a 
number,  when  it  is  confidered  in  the  abftradf,  and  feparated 
from  matter:  But  fince  that  prince  of  Arithmeticians,  Diophan - 
tus  of  Alexandria ,  in  feveral  of  his  fubtil  problems  mentions 
unity  as  a  number,  and  propounds  it  to  be  divided  into  num¬ 
bers  ;  I  fhall  take  the  like  liberty  to  efteem  1  or  unity  as  a 
number,  and  likewife  fuppofe  it  divifible  into  any  number  of 
equal  parts. 

245.  A  broken  number,  otherwife  called  a  fraction,  is  only 
part  of  an  integer  or  whole  number,  as  if  you  would  exprefs  in 
figures  the  length  of  a  piece  of  cloth,  that  contains  three  fourths,, 
or  (which  is  all  one)  three  quarters  of  a  yard,  you  may  write 
it  thus  1 ;  that  is,  an  entire  yard  being  hippos’ d  to  be  divided 
into  four  equal  parts,  the  length  of  the  piece  propofed  is  three 
of  thofe  four  parts  :  In  like  manner,  (  a  foot  being  divided  into 
12  inches)  you  may  write  6  inches  thus  T|  that  is,  fix  twelfth 
parts  of  a  foot;  or  if  the  foot  be  divided  into  one  hundred  equal 
parts,  to  exprefs  twenty-five  of  thofe  parts,  fet  them  down  thus 
xVo,  t^at  ^5  twenty-five  hundredth  parts  of  a  foot. 

246.  A  fraction  confifts  of  two  parts,  the  Numerator  and 
the  Denominator,  which  are  placed  one  above  the  other,  and 
feparated  by  a  little  line. 

247.  The  Numerator  is  the  number  fet  above  the  line,  and 
the  Denominator  is  the  number  placed  un¬ 
derneath  :  So  in  the  aforementioned  frac-  3  Numerator, 
tion  the  number  3  placed  above  the  line  ^Denominator* 
is  the  Numerator,  and  the  number  4  fet 

under  it  is  the  Denominator.  Alfo  in  this  fra&ion  A-,  the  Nu¬ 
merator  is  6,  and  the  Denominator  is  12.  The  Denominator 

is 
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is  fo  called,  becaufe  it  denominates  or  declares  into  how  many 
equal  parts  the  integer  or  whole  number  is  fuppofed  to  be  di¬ 
vided  ;  and  the  Numerator  is  fo  named,  becaufe  it  numbers  or 
exprefles  how  many  of  thefe  equal  parts  of  the  integer  are  figni- 

fied  by  the  fra&ion.  . 

248.  If  two  fra&ions  have  the  fame  denominator  and  difte- 
rent  numerators,  that  fraaion  is  the  greater  whofe  numerator  is 
the  greater  1  But  if  two  fractions  have  the  fame  numerator  and 
different  denominators,  that  fraaion  is  the  greater  whofe  deno¬ 
minator  is  the  leaft;  for  the  fewer  the  parts  are,  into  which  the 
whole  is  divided,  the  greater  muff  one  of  thofe  parts  be. 

249.  Hence  by  multiplying  the  numerator,  the  fraction  will 
be  multiplied  ;  and  by  dividing  the  numerator  the  fraaion  will 
be  divided. 

For  inftance,  if  the  fraaion  T\-  be  propofed,  and  its  numera¬ 
tor  3  be  multiplied  by  2,  the  produdf  ?  X— —A  is  plainly  the 

I  2  I  2r 


double  of  TV  . 

And  if,  in  the  fame  fraaion,  the  numerator  3  be  divided  by 

3,  the  quotient  is  evidently  the  third  part  of 

250.  Alfo  by  multiplying  the  denominator  the  fraaion  will 
be  divided,  and  by  dividing  the  denominator  the  fraaion  will 
be  multiplied. 

For  example,  if  12  the  denominator  of  the  fraaion  u® 
multiplied  by  3,  the  produa  (^  =  )  A  w  the  third  Part 


of  JL, 

And  if,  in  the  fame  fraaion,  the  denominator  12  be  divided 
by  2,  the  quotient  (4  — )  is  the  double  of  T\-.  . 

251.  But  if  both  numerator  and  denominator,  be  multiplied 
or  divided  by  the  fame  number,  the  fraaion  arifing  will  be  of 
the  fame  value. 

252.  A  fraaion  is  either  proper,  or  improper. 

253.  A  proper  fraaion  is  that  whofe  Numerator  islefs  than 
the  Denominator ;  fuch  are  the  fraaions  before-mentioned 
b  tVo?  and  the  like.  . 

254.  A  proper  fraaion  is  either  iingle,  or  compound. 

255.  A  fingle  fraaion  is  that  which  confifts  of  one  Numera¬ 
tor,  and  one  Denominator ;  fuch  are  rVo>  and 

A  fmgle  fraaion  often  arifes  in  divifion  of  whole  numbers, 
for  when  the  divifion  is  fimfhed,  if  any  number  remain,  it  is 
to  be  efteemed  as  the  Numerator  of  a  fraaion,  which  has  the 
Divifor  for  a  Denominator,  and  is  to  be  annexed  to  the  integer 
or  integers  in  the  quotient,  as  part  of  the  quotient  ;  which 
fraaion  always  expreftes  certain  parts  ( or  at  leaft  a  part)  of  an 
integer  or  entire  unit, which  has  the  fame  denomination  with  one 
1  of 
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of  the  integers  in  the  quotient :  So  if  17  pounds  be  given  to  be 
equally  divided  among  5  perfons,  there  will  arife  3  entire  pounds 
in  the  quotient;  and  there  will  be  a  remainder  or 
furplufage  of  2  pounds,  which  2  is  to  be  placed,  5)  17  ( 3- 
as  the  Numerator  of  a  fraction,  over  the  Divifor 
5  as  a  Denominator ;  fo  will  the  fraction  be  and  the  com¬ 
plete  quotient  will  be  3|,  that  is  3  pounds  and  2  fifth  parts  of 
a  pound  for  every  per  Ton’s  {hare. 

A  Tingle  fradion  does  likewife  arife,  when  a  lefTer  whole 
number  is  given  to  be  divided  by  a  greater;  for  in  fuch  cafe 
the  Dividend  is  to  be  made  the  Numerator  of  a  fradion,  and 
the  Divifor  the  Denominator ;  which  fraction  is  the  true  quo¬ 
tient,  and  always  exprefies  certain  parts  (or  at  leaft  a  part)  of 
an  integer,  which  has  the  fame  name  with  the  Dividend,  So 
if  3  pounds  Sterling  be  given  to  be  divided  equally  among  4 
perfons,  the  (hare  of  each,  that  is,  the  quotient  will  be  to 
wit,  3  fourth  parts  of  a  pound. 

In  like  manner,  if  5  be  given  to  be  divided  by  8  the  quo¬ 
tient  is  | ;  fo  that  the  Numerator  of  a  fradion  is  always  a 
Dividend,  the  Denominator  is  a  Divifor,  and  the  Fradion  it- 
felf  is  the  Quotient. 

256.  A  compound  Fradion  (otherwife  called  a  Fraction  of  a 
Fradion)  is  that  which  has  more  Numerators  and  Denomina¬ 
tors  than  one,  and  may  be  difcovered  by  the  word  (of) 
which  is  interpos’d  between  the  parts  of  fuch  compound  Frac¬ 
tion  :  So  f,  of  J*.  is  a  Fradion  of  a  Fradion,  or  compound 
Fradion,  and  exprefies  two  thirds  of  three  fourths  of  an  in¬ 
teger,  viz.  a  pound  Sterling  being  fuppofed  the  integer,  and 
fir  ft  divided  into  four  parts,  three  of  thofe  four  parts  are  equal 
to  15  s.  Again,  if  the  faid  151.  be  divided  into  three  parts, 
two  of  thofe  three  parts  are  equal  to  10  s.  therefore  the  com¬ 
pound  Fradion  ^  of  1  of  a  pound  Sterling  does  exprefs  10  s. 
In  like  manner,  the  compound  Fradion  ~  of  1  of  £  of  a  pound 
Sterling,  that  is,  one  fourth  of  three  fourths  of  four  fifths  of  a 
pound  Sterling  exprefles  31.  as  will  be  manifefted  hereafter. 

257.  An  improper  Fradion  is  that,  whofe  Numerator  is 
either  greater,  or  at  leaf!  equal  to  the  Denominator :  So  this 
Fradion  ~6,  that  is  16  fourths,  is  called  an  improper  Frac¬ 
tion,  and  fo  is  this  and  a  Fradion  of  this  kind  may  well 
be  furnamed  improper,  becaufe  it  will  not  admit  the  definition 
of  a  true  Fradion  ;  fince  it  is  always  greater  than  an  entire 
unit,  or  at  leaft  equal  to  it ;  fo  fixteen  farthings,  or  T~  of  a 
penny  are  equal  to  4  entire  pence  ;  and  4  farthings  or  ±  of  a 
penny  are  equal  to  1  penny  :  Therefore  when  the  Numerator 
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is  greater  than  the  Denominator,  fuch  improper  Fraaion  fig- 
nifies  more  than  i  or  an  integer  ;  hut  when  the  Numerator  is 
equal  to  the  Denominator,  (be  it  what  number  foever )  fuch 
improper  fraaion  is  always  equal  to  unity,  or  i  integer. 

258.  A  mixt  number  conljfts  of  entire  units  (or  integers)  or 
at  leaft  of  unity  (or  1  integer)  and  a  fraaion  annexed:  Thus 
i|,  and  fuch  like,  are  called  mixt  numbers:  So  that  if  a 
piece  of  timber  be  five  feet  and  eleven  inches  in  length,  you 
may  write  that  length  thus,  544 ;  in  like  manner,  one  mile  and 
three  quarters  or  fourths  of  a  mile  may  be  expreffed  thus  14. 


CHAP.  XVIII. 


Reduction  c/Vulg  ar'Fractions 


25 9.  HE  fame  parts  of  Numeration,  as  have  been  work'd 

in  whole  Numbers  in  the  preceeding  Chapters,  are 
likewife  to  be  performed  in  Fraaions:  But  fir  ft  of  .all  Reduc¬ 
tion  of  Fraaions  in  diverfe  kinds  mu  ft  be  known,  which  being 
the  principal  (kill  in  the  Doarine  of  Fraaions,  ought  to  be 
diligently  obferved  by  the  learner. 

260.  Two  numbers  being  given,  their  greateft  common  Di- 
vifor,  that  is,  the  greateft  number  which  will  meafure  or  divide 
each  of  the  numbers  given  without  leaving  any  remainder, 
may  be  found  out  in  this  manner,  viz.  Divide  the  greater  num¬ 
ber  by  the  left,  then  divide  the  Divifor  by  the  remainder  (  if 
there  be  any)  and  fo  continue  dividing  the  laft  Divifors  by  the 
remainders,  until  there  be  no  remainder  (negle&ing  the  quo¬ 
tients  ;)  fo  is  the  laft  Divifor  the  greateft  common  Divifor  to 
the  numbers  given. 

Thus,  if  the  greateft  common  Di¬ 
vifor  to  the  numbers  91  and  117  be 
fought,  divide  the  greater  number 
1 17  by  91,  the  remainder  is  26  ;  by 
which  dividing  91,  the  remainderis  13; 
by  which  dividing  26  the  remainder  is 
O;  fois  13  the  greateft  common  Divifor 
to  the  numbers  117  and  91,  as  is  ma- 
nifeft  from  dividing  each  of  them  by 
13;  for  13  is  found  in  91  precifely 
7  times,  and  in  317  precifely  9  times. 

In  like  manner  29  will  be  found  a 


90 1 17  (1 
91 


26)  91  (3 

_ 

13)  26  (2 
26 

t 

o 


common 
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common  Divifor  to  116  and  145  ;  and  51  a  common  Divifor 
to  561  and  612. 

261.  A  Tingle  Fraction  may  be  abbreviated  or  reduced  into 

the  lead:  terms,  by  dividing  the  Numerator  and  Denominator  by 
their  greateft  common  meafure  (or  Divifor;)  for  the  quotients 
will  be  the  Numerator  and  Denominator  of  a  Fraction  equal  to 
the  former,  and  in  the  lead  terms.  * 

So  if  the  Fra£fion  t9tV  be  given  to  be  reduced  into  the  leaf! 
terms,  fearch  out  the  greateft  common  Divifor  to  91  and  117 
by  the  laft  Rule,  which  will  be  found  13,  and  then  dividing  91 
by  13,  the  quotient  will  be  7  for  a  new  Numerator;  alfo 
dividing  117  by  13,  the  quotient  will  be  9  for  a  new  Deno¬ 
minator  :  So  the  fraction  xVy  is  reduced  into  the  lead  terms*, 
viz.  into  the  fra&ion  z.  In  like  manner  will  be  reduced 
to  4.  And  -|tt  t0  it  :  But  here  You  are  to  obferve,  that  if 
the  greateft  common  Divifor  to  the  Numerator  and  Denomina- 
tor  be  1,  fuch  fradion  is  in  its  leaft  terms  already:  So  the 
fradlion  cannot  be  reduced  into  lower  terms,  becaufe  the 
greateft  common  Divifor  will  be  found  I  ;  the  like  may  hap¬ 
pen  to  infinite  others :  And  though  the  laft  be  a  general  Rule 
for  Reduction  of  Fractions  into  their  leaft  terms,  yet  there  are 
other  practical  Rules,  which  in  Tome  cafes  will  be  more  ready3 
(efpecially  to  beginners)  viz, 

262.  When  the  Numerator  and  Denominator  are  even  num¬ 
bers,  they  may  be  meafured  or  divided  by  2*  Therefore  in 
fuch  cafe  you  may  take  the  half  of  the  Numerator  for  a  new 
Numerator,  alfo  the  half  of  the  Denominator  for  a  new  De¬ 
nominator.  So  if  4!  be  given,  draw  at  length 
the  line  which  feparates  the  Numerator  from  16 
the  Denominator,  and  crofs  the  fame  with  a 
down  right  ftroke  near  the  Fraction,  as  you  64 
may  fee  in  the  Margin  ;  then  take  the  half 
of  16,  which  is  8,  for  a  new  Numerator,  and  the  half  of  64, 
which  is  32,  for  a  new  Denominator  :  Again,  the  half  of  8  is 
4,  for  a  new  Numerator,  alfo  the  half  of  32  is  16,  for  a  new 
Denominator  ;  and  proceeding  in  the  like  manner,  there  will 
be  found  4  equivalent  to 

263.  When  the  Numerator  and  Denominator 

each  of  them  end  with  5,  or  one  of  them  ends 
with  5,  and  the  other  with  a  cypher;  they  may 
be  both  meafured  or  divided  by  5.  So  will 

be  reduced  into  and  into  T~,  as  by  the  ope¬ 
ration  in  the  Margin  is  manifeft. 


225 

475 

425 


45 


95  19 


10 


85 


!7 
264. 


8 

4 

2 

1 

32 

16 

8 

4 
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264.  Whenever  you  can  find  any  other  number,  which 
will  exactly  divide  the  Numerator  and  Denominator  (though 
it  be  not  the  greateft  common  Divifor)  you  may 
divide  the  Numerator  and  Denominator  by  fuch 
number  as  before:  So  may  be  firft  reduced  to 

by  4,  and  gT  may  be  reduced  to  |  by  7,  as  by 
the  operation  is  manifeft. 

265.  When  the  Numerator  and  Denominator, 
each  of  them  end  with  a  cypher  or  cyphers,  cut 
off  equal  cyphers  in  both,  and  the  Fraction  will 
be  reduced  to  leffer  terms :  So  is  reduced  to  |, 


28 

7 

1 

84 

21 

3 

,4 

\ 

00 

5 

00 

2nd  to  5^. 


JT 

90 


00 

00 


4  X  2 1  XK 

266.  An  expreffion  of  the  following  form,  viz.  - - - — , 

30x1^x14 

which  denotes  the  continual  produdt  of  4,  21,  and  15  divided 
by  the  continual  product  of  30,  18,  2nd  14,  may  be  abbre¬ 
viated,  by  dividing  any  of  the  factors  or  parts  of  the  Numerator 
and  Denominator  by  fome  number  that  is  a  common  mea- 
fure  of  thofe  parts:  Thus  becaufe  2  will  meafure  4  (a  part  of 
the  Numerator)  and  14  (a  part  of  the  Denominator)  the  Frac- 

2  X  21  X  K 

tion  will  be  reduced  to  — — - and  becaufe  5  will  mea- 

30X18X  7 

2X21  X  2 

fare  15  and  -20  it  will  become - -  ;  alfo  becaufe  7  will 

0  6x18x7  * 

2X7X2 

meafure  21  and  18  it  will  be - - — A:  Now  fince  the  number 

6x6x7 

7  is  a  fa&or  in  both  Numerator  and  Denominator,  it  may  be 

2X2  . 

farther  reduced  to  P  \  and  fince  2  a  part  of  the  Numerator 

6x6 

will  meafure  6  a  part  of  the  Denominator  it  will  become 

and  becaufe  3  will  meafure  6  it  will  be  or  * 

3x6  J  3x2  6* 


Thus, 
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Thus,  if  it  were  required  to  abbreviate 

1.  Dividing  by  7  reduces  it  to 

2.  Dividing  by  5  reduces  it  to 

3.  Dividing  by  4  reduces  it  to 


12x35 
49  X40 
nx  5 
7  X40 
1 2  x  1 
7x8 

3  x  1  3 

- - -or  — 

7x2  14 


But  the  operation  may  be  performed  much  fhorter  by  can¬ 
celling  the  figures  that  are  divided,  and  writing  the  quotients 
of  thofe  divifions  either  above  or  below  them:  Thus,  in  the 
laft  Example  after  dividing  by  7, 

5 

the  Fra&ion  might  Hand  thus  T.2 

49  x  40 

7 

1 

fT 

I2X^ 


After  dividing  by  5,  thus 


And  after  dividing  by  4,  thus 


49*41* 

7  8 

1 

3  t 

*t  x  1  __  3 

49*40  ™7  X2"“i4* 

7  $ 

2 


1 K  X  77  X  2b 

Suppofe  it  were  required  to  abbreviate  ™ — £4. — the 

28x45x33 

refult  with  all  the  figures  ufed  in  the  operation  will  Hand  as 


111 

z  it  9 

1  _ 

1 "" 

4  9  ft 


l ■, 


A 


follows 
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267.  The  value  of  a  (ingle  fraction  in  the  known  parts  of 
the  integer,  may  be  found  out  in  this  manner,  wz,  multiply 
the  Numerator  of  the  Fraction  propos’d,  by  the  number  of 
known  parts,  of  the  next  inferior  denomination,  which  are  equal 
to  the  integer,  and  divide  that  product  by  the  Denominator,  (b 
is  the  quotient  the  value  of  the  Fraction  in  that  inferior  deno¬ 
mination  ;  and  if  there  happen  to  be  any  Fraction  in  the  quo¬ 
tient,  you  may  find  the  value  of  it,  in  the  next  inferior  denomi¬ 
nation,  by  the  fame  Rule,  and  fo  proceed  till  you  come  to  the 
leaft  known  parts. 

So  the  value  of  of  a  pound  Sterling  will 
be  found  iu.  3 d.  viz.  multiply  the  Nume¬ 
rator  9  by  20  (the  number  of  (hillings  which 
are  equal  to  1  pound  Sterling)  the  product  is 
180,  which  being  divided  by  the  Denomina¬ 
tor  16,  the  quotient  is  llT\  (hillings.  In 
like  manner,  the  value  of  Ty  of  a  (hilling 
will  be  found  3  pence ;  for  multiplying  the 
Numerator  4  by  12  (the  number  of  pence 
in  a  (hilling)  the  produdl  is  48,  which  being 
divided  by  the  Denominator  16,  the  quotient 
is  3  pence.  Alfo  the  value  of  T7T  of  a  pound 
Sterling,  will  be  found  ior.  9/3 d. 

268.  A  mixt  number  may  be  reduced  to  an  improper  Frac¬ 
tion  equivalent  to  the  mixt  number,  in  this  manner,  viz.  mul¬ 
tiply  the  integer  or  integers  in  the  mixt  number,  by  the  Deno¬ 
minator  of  the  Fraction  annexed  to  the  integer  or  integers,  and 
unto  the  product  add  the  Numerator  of  the  faid  Fraction  ;  fo 
is  the  fum,  the  Numerator  of  an  improper  Fradlion,  whofe 
Denominator  is  the  fame  with  that  of  the  faid  Fraction  an¬ 
nexed. 

So  4  44  will  be  reduced  to  the  improper  Fra&ion  44-  for  4 
being  multiplied  by  12  the  product  is  48,  to  which  adding  the 
Numerator,  n,  the  fum  is  59  for  a  new  Numerator,  which  be¬ 
ing  placed  over  the  Denominator  12,  gives  the  improper  Frac¬ 
tion  which  is  equivalent  to  444  (as  will  appear  by  Art. 

271.)  In  like  manner  7!  will  be  reduced  to  y. 

269.  A  whole  number  is  reduced  to  an  improper  Fraction, 
by  placing  the  whole  number  given  as  a  Numerator,  and  1  as 
a  Denominator. 

So  14  integers  will  be  reduced  to  the  improper  Fradlion 
and  one  integer  to  the  improper  Fraction  4* 

270, 


9 

20 


16)  180  (uTy 
16 


20 

16 


4 

12 

16)  48  (3 
48 


o 
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276.  A  whole  number  is  reduced  to  an  improper  Fra&ion* 
which  fhall  have  any  Denominator  aftigned,  by  multiplying  the 
whole  number  given  by  the  Denominator  aftigned,  and  placing 
the  product  as  a  Numerator  over  the  faid  Denominator. 

As,  if  13  be  given  to  be  reduced  to  an  improper  Fratftion, 
whofe  Denominator  fhall  be  4,  multiply  13  by  4^  the  product 
is  52,  which  being  placed  over  4,  gives  the  improper  Fra&iori 
s- ^  equivalent  to  13  (as  will  appear  by  the  next  Art.)  In  like 
manner  13  may  be  reduced  to  9j  . 

2ji.  An  improper  Fratftion  may  be  reduced  to  its  equivalent 
whole  number,  or  mixt  number,  in  this  manner,  viz.  divide  the 
Numerator  by  the  Denominator,  and  the  quotient  Will  give 
the  whole  number  or  mixt  number  fought :  So  the  improper 
Fraction  if-  will  be  reduced  to  this  mixt  number  444  ;  for  if 
59  be  divided  by  12  the  quotient  is  444*  Alfo  this  improper 
Fraction  5-g  will  be  reduced  to  the  whole  number  13, 

272.  Fra&ions  having  unequal  Denominators,  may  be  re¬ 
duced  to  Fratftions  of  the  fame  value,  which  (hall  have  equal 
Denominators,  by  this  Rule  and  the  next  following,  viz.  when 
two  Fractions  having  unequal  Denominators,  are  propofed  to 
be  reduced  into  two  other  fractions  of  the  fame  value,  which 
fhall  have  a  common  Denominator  ;  multiply  the  Numerator 
of  the  firft  Fraction  (that  is  either  of  them)  by  the  Denomina¬ 
tor  of  the  ftcond,  and  the  product  fhall  be  a  new  Numerator 
(correfpondent  to  the  Numerator  of  that  firft  Fra£tion  ;)  alfo 
multiply  the  Numerator  of  the  fecond  Fra&ion  by  the  De¬ 
nominator  of  the  firft,  the  product  is  a  new  Numerator  (cor¬ 
refpondent  to  the  Numerator  of  the  fecond  Fraction  ;)  laftly, 
multiply  the  Denominators  one  by  the  other,  and  the  product 
is  a  common  Denominator  to  both  the  new  Numerators. 

Thus,  if  the  Fractions  4  and  ±  be  propofed,  mul¬ 
tiply  2  by  5,  the  produc'd:  10  is  a  new  Numerator  2  4 

correfpondent  unto  2  :  Alfo  multiply  4  by  3,  the  5  3 

product  12  is  a  new  Numerator  correfpondent  to  4:  — . 

Laftly,  multiply  3  by  5,  and  the  product  15  will  be  10  12 

a  common  Denominator  to  the  new  Numerators:  5 

So  the  Fractions  4f  and  4f  are  found  out,  which  3 
have  equal  Denominators,  and  each  of  thefe  new  — 

Fractions  is  equal  to  its  correfpondent  Fraction  firft  15 

given,  viz .  4§  is  equal  to  4,  and  4f  is  equal  to  |  j  as 
ismanifeft  by  Art.  261. 

273.  When  three  or  more  Fractions  having  unequal  Deno¬ 
minators,  are  given  to  be  reduced  to  other  Fractions  of  thfc 
fame  value  with  thofe  given,  but  fuch  as  (hall  have  one  com¬ 
mon  Denominator ;  multiply  continually  the  Numerator  of  the  ° 

K  firft 
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firft  Fradfion  into  all  the  Denominators,  except  its  own,  i.  e. 
the  Denominator  of  that  Fraction  ;  and  referve  the  lad  produdh 
for  a  new  Numerator,  in  dead  of  that  firft  Numerator  :  In  like 
manner,  multiply  continually  the  Numerator  of  the  fecond 
Fraction  into  all  the  Denominators,  except  the  Denominator  of 
the  fecond  Fradfion ;  and  referve  the  laft  product  for  a  new  Nu¬ 
merator,  inftead  of  the  fecond  Numerator:  Proceed  in  like  man¬ 
ner  to  find  out  new  Numerators  for  the  reft  of  the  given  Fractions. 
Laftly,  multiply  continually  all  the  Denominators  one  into  an¬ 
other,  and  the  laft  product  will  be  a  common  Denominator  to 
all  the  new  Numerators. 

As  for  Example,  if  thefe  three  Fractions  -J>  -§,  having  un¬ 
equal  (or  different)  Denominators,,  be  given  to  be  reduced  to 
three  other  Fractions  of  the  fame  value,  which  fhallhaye  equal 
Denominators,  (or  one  common  Denominator.)  Firft,  muF 
tiply  continually  the  firft  Numerator  3  into  3  a  $ 
the  fecond  and  third  Denominators  5  and  7  ;  5.  rlTa  a  J0 

faying  3  times  5  makes  15,  which  multiplied  *"r'5’ 
by  7  produces  105,  for  a  new  Numerator  inftead  of  the  firft 
Numerator  3:  Secondly,  multiply  continually  the  fecond  Nu¬ 
merator  2  into  the  firft  and  third  Denominators  8  and  7  ;  fay¬ 
ing  twice  8  is  16,  which  multiplied  by  7  produces  112,  for 
a  new  Numerator  inftead  of  the  fecond  Numerator  2:  Thirdly* 
multiply  continually  the  third  Numerator  5  into  the  firft  and: 
fecond  Denominators  8  and  5;;  faying,  8  times  5,  makes  4Q, 
which  multiplied  bv  5  produces  200,  for  a  new  Numerator  in¬ 
ftead  of  the  third  Numerator  5:  Fourthly  and  laftly,  multiply 
continually  ail  the  Denominators  8,  5,  and  7,  one  into  ano¬ 
ther ;  faying,  8  times  5  makes  40,  which  multiplied  by  7  pro¬ 
duces  280  for  a  Denominator  to  each  of  the  three  new  Nume¬ 
rators  105,  1 12,  and  200,  before  found  out:  And  fio  thefe 
three  Fradtions  £||,  ff§,  and  are  difeovered,  which  have: 
one  common  Denominator  280;  and  every  one  of  them  is 
equal  in  value  to  its  correfpondent  Fradfion  firft  given,  m. 
|||  is  equal  to  | :  Alfo  is  equal  to  ;  and  is  equal  tc 
| ;  as  may  eafily  be  proved  by  Art.  261. 

After  the  fame  manner,  thefe  four  Fractions  2nd  |5 

are  reducible  to  thefe  |||,  JJ|,  |-|4»  anc^  §§■§»  which  have  36c 
ora  common  Denominator;  and  are  equal  in  value  refpec* 
lively  to  the  four  Fradfions  given  to  be  reduced. 

Note ,  Although  by  the  aforegoing  Art.  272.  and  273.  any 
multitude  of  Fradlions  may  be  reduced  to  a  common  Denomi. 
nator;  yet  becaufe  Fractions  in  their  leaft  terms  are  fitteft  foi: 
•  life,  I  (hall  fhew  how  lejTer  Denominators  than  thofe  that  ar 
difeovered  by  the  faid  Rule,  may  frequently  be  found  out. 

274 
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274.  When  2  or  more  Fra&ions  having  unequal  Denomi¬ 
nators,  are  given  to  be  reduced  to  other  equal  Fractions  having 
the  lead  common  Denominator  poflible;  find  b y  Art.  243.  the 
lead  common  multipie  of  all  the  given  Denominators,  fo  (hall 
that  be  the  common  Denominator  required. 

Divide  the  faid  corhmoii  Denominator  feverally  by  the  De¬ 
nominators  of  the  given  Fractions,  and  multiply  each  Numera¬ 
tor  refpecdively  by  the  quotient  arifing  from  its  own  Denomi¬ 
nator,  and  the  produdts  will  be  the  Numerators  required. 

Examp.  1.  Reduce  T5-  and  -/-lT  to  equivalent  Fractions,  having 
the  lead  common  Denominator*  poflible. 


By  Art.  243.  6 


3 


12 


18 


Therefore  6  x  2  x  3  36  th€ 

common  Denominator,, 


Then  -If  =  3.  And  -f|  rr  2. 

And  (3x5~)i5.  And  (7x2=)  14,  are  the  hew  Nu¬ 
merators. 

"Therefore  and  are  the  Fractions  required. 

Examp.  2.  Reduce  | 1 .  _?L .  i-f  and  to  equivalent  Frac-1 
fcions  having  the  lead  common  Denominator  poflible. 


3 

3 

2 

2 


3  .  6  .  9  .  12  .  18  .  36 

. * '  1  !■*■■■■■■*  mm'rm  Id 

4.  .  6-12 


1.2.3 
. . .  ■■  ....  - 


2  . 


I  vt 

Therefore  3x3  x  2  A  2  36  is  the  common  Denoml^ 

tiator. 

Then  36  divided  feverally  by  3  .  6  .  o  *  J2  .  18  and  36. 

Will  quote  - - — - & —  12.  6.  4.  3.  2  and  lB 

Which  Quotients  multiplied  \ 
refpe£tively  by  — - - - 

<>!■■  «■  I  I  mm  m  mmmwmmmmmm I  — p— 

Produce  the  new  Numerators  24 . 30  .  ib  .  24,t  .  22  and  13. 
And  4 ar*d  ii  are  Fractions  jequired. 
Examp.  3.  Reduce  |._7r  .  |  .  |  and}  to  the  lead  common 

Denominator  poflible. 

K  2  2 


y  2  .  5  .  4  .  7  .  1 1  and  13. 


I  'Reduction  of  Vulgar  Fractions.  Chap.  XVIIL 

8.  12.  9  .  3.6.4 
4  .  6  .  9  .  3  .  3  .  2 

2  •  3  •  9  •  3  •  3  •  1 


3  •  9  •  3  •  3 


is 

the 

common 

De- 

8  . 

12 

•  9 

•  3  • 

6 

.  4 

9  • 

6 

.  8 

.  24  . 

12 

.  18 

5  • 

7 

•  4 

.  2  . 

5 

.  1 

45  - 

42 

•  32 

• 

oc 

• 

60 

.  18 

Therefore  2  X  2  x  2  x  3  X  3 
nominator. 

Then  72,  divided  feverally  by 
Will  quote  .  ... 

Thofe  multiplied  by  . 

Produce  .... 

Anfwer  fT  f  I-  y-Jand  y-|- 

275.  A  compound  Fraction  (otherwife.  called  a  Fradtion  of 
a  F ra&tion),  may  be  reduced  to  a  Tingle  Fraction  in  this  manner, 
viz.  multiply  all  the  Numerators  continually,  and  take  the 
product  for  a  new  Numerator;  alfo  multiply  all  the  Denomi¬ 
nators  continually,  and  the  product  will  be  a  new  Deno¬ 
minator. 

Thus,  if  the  compound  Fradfion  |  of  be  given  to  be  re¬ 
duced  to  a  Tingle -Fraction  ;  multiply  the  Numerators  2  and  3, 
one  by  the  other.  To  is  the  product  6  a  new  Numerator.  Alfa 
multiplying  the  Denominator  3  and  4  one  by  the 
other,  the  product  12  is  a  new  Denominator,  To  A-  or  ~  of  J 
\  is  the  Tingle  Fraction  Fought,  being. equivalent  to  -J  ~~  or  i 
of  l,  the  compound  Fraction  given  to  be  reduced. 

In  like  manner,  this  compound  Fraction  \  of  J-  of  |  will  be  re¬ 
duced  to  J£,  or  for  the  Numerators  2,  3,  4,  being  multi¬ 
plied  continually,  produce  the  new  Numerator  24;  and  the 
Denominators  3,  4,  5,  multiplied  continually,  produce  the  new 
Denominator  0o:  LafUy,  the  new  Fradtion  (by  Art .  261.) 
will  be  reduced  to  |,  which  is  equal  to  J -of  ^  of  ±:  But  to 
make  the  meaning  hereof  more  evident,  fuppofe  the  integer  to 
be  I  pound  of  Englijh  money ;  then 
|  of  1  /.  (viz.  of  20r.)  is  i6j. 

J  of  thofe  (viz.  of  i6j.)  is  12.  s. 

|  of  thofe  -J  (viz.  of  12s,)  is  8  s.  or  -J/.  whereby  ’tis  mani- 
feft  that  J  ci  J  of  -f  /.  is  equal  to  ~  L 

276, 
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276.  In  operations  of  this  kind  it  will  frequently  happen, 
that  the  Redu&ion  will  be  performed  more  fpeedilv,  if' the 
factors  be  only  connefted  by  (  x)  the  fign  of  Multiplication, 
without  a&ually  performing  the  operation  of  multiplying : 

Thus,  in  the  laft  Example  fay  f  of  4  of  4  —  ;  then 

3x4x5 

this  expreffion  will  by  Art.  266.  be  reduced  to  4,  only  by  can- 
celling  (3x4)  the  Fa&ors  common  to  both  Numerator  and 
Denominator. 

277.  By  this  Rule  a  Fraction  or  mix5d  number  of  a  lefier 
name  may  be  reduced  to  a  Fraction  of  a  greater  name.  As  if 
34  pence  be  propofed  to  be  reduced  to  a  compound  Frn&ion  of 
a  pound  Sterling,  the  operation  will  be  in  this  manner,  viz. 
3i  or  I  ^  a  penny  is  |  of  of  of  a  pound  Sterling  ;  which 
compound  Fra&ion  will,  by  the  aforefaid  Rule,  be  reduced  to 

In  like  manner,  424*3  minutes  of  an  hour  .are  equal  to 
f-f  of  an  hour. 

For  42  ~c~  =  6t76Sj  by  drt.  268. 

And  6r76S  of  -so  =  by  vfr/.  275.  and  2^6. 

16x60  ' 


But 


675 


*35  _  45 


-fo  by  Art.  266. 
64 


16x60  16x12  16x4 

Here  you  may  alfo  obferve,  that  when  a  compound  Fra<Rion 
ds  one  of  the  given  terms  in  any  queftion,  it  is  firft  of  all  to  be 
reduced  to  a  fin  ode  Fraction. 

O 

27S.  Two  or  more  Fra&ions  being  given,  there  may  be 
whole  numbers  found,  which  (hall  have  the  fame  reafon  or 


proportion  as  the  Fra&ions  given,  viz.  when  the  Fractions 
.given  have  unequal  Denominators,  reduce  them  to  equivalent 
Fractions,  which  have  a  common  Denominator  (by  Art .  274, } 
then,  rejecting  the  common  Denominator,  the  Numerators  will 
have  the  fame  reafon  or  proportion  as  the  Fractions  firft  pro¬ 
pofed. 

So  4  and  4.  being  given,  will  firft  of  all  be  reduced  to  their 
equivalent  Fractions  44  and  44 ;  then  rejecting  the  common 
Denominator  40,  the  Numerators,  24  and  25  have  the  fame 
reafon  with  4  and  4,  viz.  as  |  is  to  4?  fo  is  24  to  25  :  Alfo  if 
the  Fra&ions  4,  4,  and  \  were  propofed,  there  would  he  found 
1,  2,  and  4,  which  are  in  the  fame  proportion  one  to  the  other 
as  thofe  Fractions  given:  In  like  manner,  if  rnixt  numbers  be 
given,  there  may  be  whole  numbers  found  which  (hall  have 
the  fame  reafon  or  proportion,  as  the  mixt  numbers;  fo  54  and 
3|  being  given,  will  be  firft  reduced  to  the  improper  1'rac- 

K  3  tiozis 
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tions  y  and  y  (by  Art.  268.)  Alfo  the  faid  y  and  y  will 
be  reduced  to  and  J-J  ;  then  rejecting  the  common  Deno- 
yninator  24,  the  Numerators  136  and  87  will  have  the  fame 
j-eafon  as  54  and  34,  viz.  as  136  is  to  87,  fo  is  54  to  34. 
Alfo  164  and  18  being  given,  there  will  be  found  33  and  36, 
which  being  divided  by  their  common  meafuro  3,  will  giye  11 
and  12,  which  have  thp  fame  reafon  as  164  and  18. 


CHAP.  XIX. 

Addition^/Vulga^Fractipns,  and 

mixt  Numbers, 

p»7g.  11  T  H  E  N  the  numbers  given  to  be  added  are  fingle 

YV  Fractions,  and  have  equal  Denominator's,  add  all 
the  Numerators  together;  fo  is  the  fum  the  Numerator  of  a 
Fraction,  whofe  Denominator  is  the  fame  with  the  common 
Denominator,  which  new  Fraction  is  the  fum  of  the  Frac¬ 
tions  given  to  be  added. 

So  -J-  and  4  Being  propofed  to  be  added,  their  fum  will  be: 
found  4.,  viz.  the  fum  of  the  numerators,  3  and  2  is  5 >  which 
bei;  g  placed  over  the  common  Denominator  9,  give:?  4:  In: 
like  manner,  the  fum  of  thefe  Fra&ions  J,  |,  4,  and  will  be 
found  y ,  which  (by  Art.  271.)  will  be  found  equivalent  to2j». 
fb  that  24  is  the  fum  of  the  Fractions  given  to  be  added. 

280.  When  the  Fradfions,  propofed  to  be  added,  have  un¬ 
equal  Denominators,  they  are  fir  ft  to  be  reduced  to  Fraction's  of 
the  fame  value,  which  fhall  have  a  common  Denominator  (by] 
Art.  274.)  and  then  they  may  be  added  as  aboye. 

So  if  4  and  A  were  given  to  be  added,  their  fum  will  be  founds 
J-4V  >  for  4  and  4  will  be  reduced  to  their  equivalent  Fraction's 
44  and  which  having  equal  Denominators  may  be  added! 
according  to  Art.  279.  and  fo  the  fum  will  be  found  iTy :  Inn 
like  manner,  the  fum  of  thefe  Fractions  44  and  A  will  be  found!'] 
I-aV  Alfo  the  fum  of  thefe  fix  Fraaions  44,  44,  T\,  A,  4,  |>( 
after  they  are  reduced  to  a  common  Denominator  (according  tou 
Example  2d.  in  Art.  274.)  will  be  found  yA,  that  is,  34. 

281.  When  any  of  the  Fractions  given  to  be  added  is  a  com¬ 

pound  Fjraaion,  fuch  compound  Fraaion  is  firft  of  all  to  be 
reduced  to  a  fingle  Fraction  (by  Art.  275.)  and  then  you  may. 
proceed  as  before.  '  Sa 
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So  and  §■  of  ~  being  given  to  be  added,  their  fum  will  be 
found  §|;  for  the  compound  Fra&ion  f  of  ~  will  be  reduced 
to  ~  •,  which  added  to  the  fingle  Fraction  |  .gives  Here  you 
may  obferve,  that  the  Fradtions  given  to  be  added  in  all  the 
former  cafes,  are  fuppofed  to  be  Fractions  of  integers,  which 
have  one  and  the  fame  particular  Denomination,  viz.  if  one 
of  the  fradflons  given  to  be  added,  he  a  Fraction  of  a  pound 
Sterling,  all  the  reft  ought  to  he  Fradtions  of  a  pound  Sterlings 
and  the  like  is  to  be  underftood  of  other  denominations. 

282.  When  Fractions  of  Integers  of  different  Denominations 
are  given  to  be  added,  they  are  -fir  ft  of  all  to  be  reduced  to 
•Fractions  of  Integers  that  have  one  and  the  fame  particular 
Denomination,  (by  Art.  277.)  and  then  they  may  be  added  by 
the  firft  or  fecond  Rule  of  this  Chapter. 

So  if  |  of  a  pound  Sterling,  of  a  (hilling,  and  -f  of  a  penny 
were  given  to  be  added,  reduce  the  two  latter  into  Fradtions  of 
a  ponnd  Sterling,  viz.  -J  of  a  (hilling  is  of  ^of  a  pound  Ster¬ 
ling,  which  compound  Fradlion  being  reduced  to  a  fingle  Frac¬ 
tion  gives  T-|^  4  Likewife  |  of  a  penny  is  |  of  of  ^  of  a 
pound  Sterling,  which  compound  Fradtion  being  reduced,  gives 
7|T/.  Laftly  1 4  T| o  l*  and  li+l-  being  added  according  to 
Art.  .280.  their  fum  will  be  found  |§|-||4 

283.  When  mixt  numbers  are  given  to  be  added.,  find  fil'd 
of  all  the  fum  of  the  Fradtions  (by  Art.  279.  and  280.)  then 
add  the  integer  or  integers  (if  there  be  any  found)  in  the  fum 
of  the  Fradtions,  to  the  whole  numbers,. 

So  if  3I,  4-i,  and  j6|  were  given  to  be  added,  their  fum  will 
he  found  24—,  viz.  the  fum  of  the  Fractions  |,  and  |,  will 
be  found  (by  Art.  280.)  to  be  I.J-J,  and  the  fum  of  the  whole 
numbers  3,  4,  and  16,  is  23,  to  which  adding  I  (the  integer 
found  in  the  fum  of  the  Fradtions)  the  fum  is  24  j  fo  that 
is  the  fum  of  the  mixt  numbers  given  to  be  added. 
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CHAP.  XX. 

Subtraction  ofV ulgar  Fractions 
and  mixt  Numbers. 


284. 1ITHEN  the  numbers  given  are  both  Tingle  Frac- 
VV  tions,  and  have  equal  Denominators :  Subtract 
the  lefTer  Numerator  from  the  greater,  and  place  the  remain¬ 
der  over  the  common  Denominator,  fo  is  fuch  new  Fraction 
the  difference  between  the  Fraaions  given. 

Thus  the  difference  betwixt  the  Fractions  and  T7T  is  -A., 
which  is  found  by  Subtra£ling  the  leffer  Numerator  7,  from 
the  greater  Numerator  9,  and  placing  the  remainder  2  over  the 
common  Denominator  1 1  :  Alf°  the  difference  between  the 
Fradions  44  and  44  is  ;  that  is  the  Fraaion  44  exceeds 

14-Ey^V 

285.  When  the  numbers  given  are  both  Tingle  Fraaions,  and 
have  not  a  common  Denominator,,  reduce  them  to  traaions 
of  the  fame  value  which  have  a  common  Denominator,  ('Ey 
Art.  274.)  and  then  find  their  difference  by  the  laft  Rule. 

So  the  difference  between  the  Fraaions  ~  and  J,  will  be  found 
44,  viz.  reduaing  the  Fraaions  given  to  their  equivalent  Frac¬ 
tions  and  44,  which  have  a  common  Denominator,  the  dif¬ 
ference  fought  will  be  found  by  Art.  284.  Likewifey-  be¬ 
ing  fubtraSed  from  44  there  remains  yy . 

286.  When  one  of  the  numbers  given  is  a  whole  number 
or  a  mixt  number,  alfo  when  both  of  them  are  mixt  numbers ; 
reduce  fuch  whole  or  mixt  numbers  to  an  improper  Fraaion 
or  Fraiaons,  by  Art.  268.  and  269.  and  then  the  operation 
will  be  according  to  Art.  284.  or  285* 

So  74  being  given  to  be  fubtraaed  from  12,  the  remainder 
will  be  found  44,  viz.  firft  74  will  be  reduced  to  the  improper 
Fraaion  y,  alfo  12  will  be  reduced  to  y,  then  thefe  two  im¬ 
proper  Fraaions  y  and  y,  will  be  reduced  to  their  equiva¬ 
lent  Fraaions  3y8  and  6t°,  (which  have  a  common  Denomi¬ 
nator.)  Laftly,  the  difference  between  y  and  6T°,  is  y,  or 
44  :  In  like  manner  94  being  given  to  be  lubtraaed  from  124, 
the  remainder  will  be  found  2T4,  as  by  the  fubfequent  opera¬ 
tion  is  manifeff. 


31 
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gizzV9;  and  I2jZz6~  by  Art .  268. 

¥=4I  and  V  =  W  by  Art.  274. 

Then  'T\?  — =  2^  by  Art.  284. 

Though  the  three  laft  Rules  are  fufficient  for  all  cafes  in 
Subtraction  of  Fractions,  mixt  numbers,  or  whole  and  mixt ; 
nevertheless,  the  following  Rules  will  be  more  expeditious  in 
the  Subtraction  of  mixt  numbers,  or' whole  and  mixt,  efpecially 
when  the  Integers  confift  of  many  places,  as  is  manifeft  by  the 
operation,  vi%, 

287.  When  a  whole  number  is  given  to  be  Subtracted  from 
a  mixt  number,  fubtraCt  the  faid  whole  number  from  the  in¬ 
teger  or  integers  of  the  mixt  number,  and  unto  the  remainder 
annex  the  fractional  part  of  the  mixt  number  given ;  fo  is  the 
mixt  number  thus  found,  the  remainder  or  difference  fought. 

24I 

As  if  7  be  given  to  be  fubtraCted  from  244,  the  re-  7 
jnainder  will  be  17!,  as  appears  from  the  operation,  — • 

17! 

288.  When  a  FraCtion  is  given  to  be  fubtraCted  from 
unity,  fubtraCt  the  Numerator  from  the  Denominator,  and  place 
that  which  remains  over  the  Denominator,  which  new  Frac¬ 
tion  thus  found,  is  the  remainder  or  difference  fought. 

So  being  fubtraCted  from  unity,  or  1,  the  remainder  is 
■| :  Alfo  if  being  fubtraCted  from  1,  the  remainder  is 

289.  When  a  FraCtion  is  given  to  be  fubtraCted  from  a  whole 
number  greater  than  I,  fubtraCt  the  faid  FraCtion  from  one  (by 
the  laft  Article)  fo  the  remaining  FraCtion  being  annexed  to 
the  number  of  integers  leffened  by  unity  or  1,  gives  the  re¬ 
mainder  or  difference  fought. 

Thus  |  being  fubtraCted  from  17,  the  remainder  is  i6y ; 
alfo  being  fubtraCted  from  39,  the  remainder  is  38-^. 

290.  When  a  mixt  number  is  given  to  be  fubtraCted  from 
a  whole  number,  fubtraCt  firft  of  all  (by  Art.  288.)  the  frac¬ 
tional  part  of  the  mixt  number  from  an  unit,  and  fet  down  the 
remaining  FraCtion  ;  then  adding  the  unit  borrowed  to  the  in¬ 
teger  or  integers  of  the  mixt  number,  fubtraCt  the  faid  fum 
from  the  whole  number  given  (as  is  taught  in  Subtraction  of 
whole  numbers ;)  fo  that  which  remains,  together  with  the 
remaining  Frajftion  before  found,  is  the  remainder  or  difference 
fought. 

50 

So  if  9-j-7^-  be  fubtraCted  from  50,  the  remainder  is  9-1-3- 
40JL.,  as  by  the  operation  is  manifeft,  - 

4°tV 
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291.  When  a  Fraction  is  given  to  be  fubtracted  from  a  mixt 
number,  .and  the  faid  Fraction  is  lefs  than  the  fractional  part 
iOf  the  mixt  number  ;  fubtract  the  leffer  Fraction  from  the 
greater  by  Art .  284,  or  285.  then  the  remaining  Fraction  be¬ 
ing  annexed  to  the  integer  or  integers  of  the  mixt  number* 
gives  the . remainder  or  difference  fought  for. 

12J 

So  |  being  fubtracted  from  I2f-,  the  remainder  oi¬ 
ls  I2yf,  as  by  the  operation  is  manifeft.  — — * 

J2ff 

292.  When  a  Fraction  is  given  to  be  fubtracted  from  a  mixt 
Slumber,  and  the  faid  Fraction  is  greater  than  the  fractional 
part  of  the  mixt  number,  fubtract  the  faid  greater  Fraction 
from  an  ,-Ufii.t  borrowed  from  the  mixt  number  (by  Art.  28$.) 
and  add  the  remaining  Fraction  to  the  fractional  part  of  the 
mixt  number,  (by  ArtL  279,  or  280.)  fo  the  Fraction  found  by 
that  addition,  being  annexed  to  the  integers  of  the  mixt  num¬ 
ber  leffened  by  an  unit,  or  1,  gives  the  remainder  or  difference 
fought. 

Thus  being  fubtracted  from  13I;  the  remainder  is  13! 
12f|,  viz.  fubtracting  from  I,  the  remainder  is  |,  o|- 

whfich  added  to  §  gives  ff,  which  being  annexed  to  12,  - — 

(the  number  of  integers  in  the  mixt  number  leffened  by  J2|| 
1  or  unity)  gives  I2||^  the  remainder  fought. 

293.  When  a  mixt  number  is  given  to  be  fubtracted  from 
a  mixt  number,  and  the  fractional  part  of  the  mixt  number 
to  be  fubtracted,  is  lefs  than  the  fractional  part  of  the  mixt 
number  from  which  you  are  t6  fubtract,  fubtract  the  faid  leffer 
Fraction  from  the  greater  (by  Art.  284,  or  285.)  and  fet  down 
the  remaining  Fra&ion  :  Alfo  fubtract  the  integers  of  the  leffet 
mixt  number  from  the  integers  of  the  greater  (as  in  Subtrac¬ 
tion  of  whole  numbers;  )  fo  is  the  mixt  number  thus  found* 
the  remainder  or  difference  fought  for. 

So  if  17-J  be  given  to  be  fubtracted  from  20|-$  the  20-f- 
yepiainder  will  be  found  3|-J,  viz.  fubtracting  f  from  j-  iy^ 

the  remainder  is  ||?  alfo  fubtracting  17  from  20,  the  - - - 

remainder  is  3. 

294.  When  a  mixt  number  is  given  to  be  fubtracted  from  a 
mixt  number,  and  the  fractional  part  of  the  mixt  number  to 
be  fubtracted,  is  greater  than  the  fractional  part  of  the  mixt 
number  from  which  you  are  to  fubtract;  fubtract  the  faid  greater 
Fraction  from  an  unit  borrowed  from  the  greater  mixt  number 
(by  Art.  288.)  and  add  the  remaining  Fraction  to  the  fractional 
part  of  the  greater  mixt  number  (by  Art.  279,  or  280/)  fo  is 
the  fujn  to  be  referred  as  the  fractional  part  of  the  remainder 

fought ; 
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fought :  Then  add  the  unit  borrowed  to  the  integer  or  inte¬ 
gers  of  the  iefTer  mixt  number,  and  fubtra£t  the  fum  from  the 
integers  of  the  greater  mixt  number  (as  in  Subtradiop  of  whol®. 
numbers ;)  fo  that  which  remains,  together  with  the  Fraction 
before  referved,  is  the  remainder  or  difference  fought  for, 

Thus,  if  20f  be  given  to  be  fubtra&ed  from  35^-,  the 
remainder  will  be  found  14J!,  viz.  fubtradHng  |-  from  35 1. 
an  integer,  or  1,  the  remainder  is  which  added  to  b  20l 
gives  Jg- ;  then  adding  the  integer  borrowed  to  20,  it  r— 
will  be  21,  which  fubtraffed  from  35,  the  remainder  is  14 JJ 
14,  fo  the  remainder  or  difference  fought,  is  14J-I. 

When  you  cannot  clearly  difcern  which  is  the  greater  of  two 
Fractions,  having  unequal  denominations,  reduce  them  to  Frac¬ 
tions  of  the  fame  value  which  have  a  common  Denominator, 
(by  Art.  274.)  and  then  it  will  be  apparent  which  of  the  two 
Fra£tions  is  the  greater.  As,  if  it  be  dcffred  to  know  which 
of  thefe  two  Fractions  £  and  is  the  greater ;  after  they  are 
reduced  to  and  |-f-,  it  is  evident  that  the  former  exceeds  the 
latter  by 
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Multiplication  Vulgar  Fractions,  and 

Mixt  Numbers. 

295.  *TT7"HEN  the  numbers  given  to  be  multiplied,  are 
V V  both  fingle  Fractions,  multiply  the  Numerators 
one  by  the  other,  and  take  the  produdf  for  a  new  Numerator; 
alfo  multiply  the  Denominators  one  by  the  other,  and  the  pro¬ 
duct  will  be  a  new  Denominator,  which  new  Fraction  is  the 
product  fought  for. 

So  T7r  and  |  being  given  to  be  multiplied,  the  produdt  will 
be  found  J-J  ;  for  7  multiplied  by  5  produces  35  for  a  new  Nu¬ 
merator  ;  and  12  multiplied  by  8  gives  96  for  a  new  Denomi¬ 
nator  ;  alfo  and  being  multiplied  one  by  the  other,  the  pro¬ 
duct  will  be  found  L|.  Here  you  may  obferve  that  in  the 
Multiplication  of  proper  Fraftions,  the  product  is  always  lefs 
than  either  of  the  terms  given  ;  for  in  multiplying  by  an  unit, 
the  product  is  equal  to  the  Multiplicand ;  therefore  when  you 

multiply 
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multiply  by  a  proper  Fraction,  that  is,  by  lefs  than  an  unit,  the 
product  muft  be  lefs  than  the  Multiplicand. 

296.  When  one  of  the  numbers  given  is  a  whole  number  or 
a  mixt  number ;  alfo  when  both  of  them  are  mixt  numbers, 
reduce  fuch  whole  number,  or  mixt  number  or  numbers  to  an 
improper  Fraction  or  Fractions,  by  Art.  268,  and  269.  and 
then  the  operation  will  be  the  fame  as  in  thelaft  Article. 

So  8|  being  given  to  be  multiplied  by  5,  the  product  will 
he  found  434.,  viz.  8f  being  reduced  to  the  improper  Fraction 
sl6,  alfo  5  into  4,  multiply  26  by  5,  the  product  is  130  for  a 
new  Numerator:  Alfo  multiply  3  by  1,  the  product  is  3,  for 
a  new  Denominator,  which  new  Fraction  *4°  being  reduced 
(according  to  Art.  271.)  will  be  43J,  the  product  fought.  In 
like  manner,  74  being  multiplied  by  -f-,  the  product  will  be 
found  41.  Here  obferve,  that  when  either  of  the  terms  given 
is  a  compound  Fraction,  it  mull:  firftof  all  be  reduced  to  a  fingle 
Fraction*,  and  then  the  operation  is  as  before. 

297.  The  directions  of  Articles  276.  and  266.  may  often 
be  ufefully  applied  here  :  For  Example,  if  4  be  to  be  multi- 

6x5 

Iplied  by -2:  write  down  the  product  thus — which  con- 

7x12 

tracted  by  dividing  both  Numerator  and  Denominator  by  6, 

5  5 

Becomes - >  =  — .. 

7x2  14 

298.  To  take  any  part  or  parts  of  a  number  propofed,  is  no¬ 
thing  elfe  but  to  multiply  the  faid  number  by  the  Fraction, 
which  declares  what  part  is  to  be  taken  :  So  if  you  defire  to 
know  what  is  4  °f  320,  multiply  3  4°  by  4,  the  product  will  he 


320x5 

200  5  for  - - CZ40X  5  =200. 

1x8 

2  363  2x363  363 

3  8  3x8  3x4 


In  like  manner  §  of  454  is 
12 1 

- —  re  30J.  And  4  of 
4 


l2or  *1-°  =  30. 

299.  Hence  if  it  be  required  to  multiply  an  integer  by  a 
Fraction,  multiply  the  integer  by  the  Numerator  of  the  Frac¬ 
tion  and  divide  the  product  by  the  Denominator.  For  Example, 


the  product  of  48  by  4  is 


48x5 

8 


That  the  methods  above  directed  are  true,  may  be  proved 
fey  Multiplication  of  whole  numbers:  Thus,  afliime  2  Frac¬ 
tions  4  andf,  which  are  feverally  equal  to  2  and  3,  two  whole 

numbe/s  \ 
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numbers;  then  it  will  appear  that  the  product  of  the  Fractions. 
8x6  48 

_ —  —  is  equal  to  the  produdl  of  the  whole  numbers 

4x2  8 

2x3  for  \8  =  6. 

300.  Sometimes  the  Work  of  Multiplication,  in  mixt  num¬ 
bers,  may  be  compendioufly  performed  after  the  manner  of  thefe 
following  Examples,^.  if  it  be  required  to  multiply  1204  by 
48I,  firft  multiply  the  whole  numbers  mutually,  to  wit,  120  by 
48,  and  place  the  particular  produdfs  orderly  one  under  the  other* 
as  in  Multiplication  of  whole  numbers ;  then  multiply 
the  faid  whole  numbers  firft  given  by  the  Fractions  120J; 

alternately,  viz.  take  a  J  of  48,  which  is  12,  alfo  take  484. 

i  of  120,  which  is  60,  and  place  the  faid  12  and  60  * - - 

orderly  to  be  added  to  the  former  particular  produdfs :  960 

Laftly,  add  all  together,  and  to  the  fum  annex  the  480 
produ<ft  of  the  two  Fractions  ;  to  wit,  in  this  Ex-  12 

ample,  the  product  of  the  Multiplication  of  J  by  ±,  60 

which  is  fo  the  total  produdf  required  will  be  - — . 

5832  *,  as  you  fee  by  the  Example  in  the  Margin.  58 32  j 

In  like  manner,  if  184  be  multiplied  by  404,  the 
produdt  will  be  7464  ;  and  if  294  be  multiplied  by  50,  the  pro- 
dudt  is  1475?  as  you  fee  by  the  Examples  following. 


184 

404 

29 1 
50 

720 

20 

1450 

25 

746-i 

1475 

L 

CHAP.  XXII. 

Division  of  Vulgar  Fractions,  and  Mixt 

Numbers. 


301*  *\TE  r HEN  the  numbers  given  are  both  fingle  Frac- 
yy  tions,  multiply  the  Denominator  of  theDivifor  by 
the  Numerator  of  the  Dividend  ;  and  take  the  produdt  for  a 
new  Numerator :  Alfo  multiply  the  Numerator  of  the  Divifoj- 

by 


Divifion  of  Vulgar  PraEtions.  Chap.  XXII. 


by  the  Denominator  of  the  Dividend,  and  the  product  is  anew 
Denominator  ;  which  new  Fraction  is  the  quotient  fought. 

So  if  £  be  given  to  be  divided  by  -J,  the  quotient  will  be 
found  viz.  multiplying  5  by  4  the  product  is  20 
for  a  new  Numerator  ;  alfo  multiplying  3  by  9  the  4) 
produdt  is  27  for  a  new  Denominator,  fo  is  the 
quotient  fought.  In  like  manner  if  4  be  given  to  be  divided 
by  the  quotient  will  be  found  -l|-9  that  is  2^,  as  you  fee  in 
the  Example:  Here  you  may  obferve  that  in  Divifion, 
by  proper  Fractions,  the  quotient  is  always  greater 
than  the  Dividend  ;  for  in  Divifion  the  lefs  the  Divi- 
for  is,  the  greater  will  the  Quotient  be  ;  and  when  unity  is  the 
Divifor,  the  Quotient  will  be  equal  to  the  Dividend  ;  therefore 
when  the  Divifor  is  a  proper  Fraction,  that  is  lefs  than  an 
unit,  the  Quotient  will  be  greater  than  the  Dividend.- 

302.  When  one  of  the  numbers  given  is  a  whole  number, 
or  a  mixt  number  ;  alfo  when  both  are  mixt  numbers,  reduce 
fuch  whole  number  or  mixt  number  or  numbers  to  an  improper 
Fraction  or  Fractions,  by  Art .  268.  or  269.  and  then  the  ope¬ 
ration  will  be  the  fame  as  in  the  laft  Article. 

So  if  42  be  divided  by  74.,  the  Quotient  will  be  found  54,  for 
7f  end  42  will  be  reduced  to  thefe  improper  Fra&ions  V5"  and 
v,  then  multiplying  42  by  2,  the  product  84  is  a  new  Nume¬ 
rator,  alfo  multiplying  15  by  1  produces  15  for  a  new  Deno¬ 
minator  ;  fo  is  4y  —  %r8  the  Quotient  fought. 

303.  Here  alfo  the  directions  of  Art .  276.  and  266.  will 
often  prove  advantageous:  Thus,  if  \s  be  to  be  divided  by 


the  Quotient  may  be  reprefented  by  2  A,  which  reduced  bv 

1 S  x8 

25  J 

dividing  by  4  becomes— - ,  and  that  again  divided  by  5* 


becomes 


5  5 


3x2  6 

304.  If  a  whole  number  be  given  to  be  divided  by  a  Frac¬ 
tion,  multiply  the  whole  number  by  the  Denominator  of  the 
b radb'on,  and  divide  the  Product  by  the  Numerator  thereof : 
bor  Example,  if  48  be  to  be  divided  by  14  n  then  the 

48x7 

Quotient  will  be  — -  "6x7  rr  42. 

8 

3°5-  ^  Fractions  that  have  the  fame  Denominator  are 
given  for  a  Divifor  and  Dividend,  then  the  Quotient  of  their 

x  Numerators 
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Numerators  will  be  the  number  required.  For  Example,  if  t 
be  to  be  divided  by  f,  the  Quotient  will  be  f* 

8x5  5 

For  —  ■  ~  — . 

3x8  3 

The  truth  of  thefe  methods  will  appear  by  afTuming  2  Frac¬ 
tions  l~  and  y\  which  are  feverally  equal  to  2  whole  numbers 
4  and  2  for  the  Quotient  of  the  Fractions  x~  divided  by  * 

5-*—  is  equal  to  the  Quotient  of  the  whole  number  4  divided 
4  x  10 

by  2,  for  :=  l  =  $  =  2. 

306.  Queftions  to  exercife  the  Rules  of  Vulgar  Fractions 
before  delivered. 


Queji.  1.  The  difference  of  two  numbers  is  iff,  the  Iefler 
number  is  2f*  what  is  the  greater  ?  Anfw .  3f  (found  by  Ad* 
dition.) 

g)uej}.  2.  What  number  is  that,  which  if  added  to  3^  gives 
the  fum  8||  ?  Anfw.  4T7T  ffound  by  Subtraction.) 

£hiejl.  3.  There  is  in  3  bags  the  fum  of  12 1  f^l.  viz.  in  the 
firft  bag  5o|/.  in  the  fecond  40^/.  what  is  in  the  third  bag-? 
Anfw.  30! /.  (found  by  Addition  and  Subtraction. ) 

Queft.  4.  Two  Merchants  A  and  B  having  certain  {hares  in 
a  (hip,  the  {hare  of  A  is  V?  of  the  fhip,  that  of  B  T9T,  what  is  the 
difference  between  their  parts?  Anfw.  the  {hare  of  A  exceeds 
the  {hare  of  B  by  T~,  (found  by  Subtraction.) 

ghiefi.  5*  What  is  f  of  130-J  ?  Anfw.  8 if  (found  by  Mul¬ 
tiplication.) 

Quefi.  6.  What  number  is  that,  which  being  multiplied  by 
|  produces  25!?  Anfw.  42f.  (found  by  Divifion.) 


(  *44  5 
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CHAP.  XXIII. 

Notation  of  Decimal  Fractions. 

307.  TT  is  hard  to  determine,  who  was  the  firft  that  brought 
J[  Decimal  Arithmetic  to  light,  though  it  be  a  late  in¬ 
vention;  but  without  doubt  it  has  received  much  improvement 
within  the  compafs  of  a  few  years  by  the  induftry  of  Artifts* 
and  now  feems  to  be  arrived  at  perfection.  The  excellency 
thereof  is  belt  known  to  fuch  as  can  apply  it  to  the  practical 
part  of  the  Mathematics,  and  to  the  ConftruCtion  of  Tables, 
which  depend  upon  ftanding  or  conftant  proportions;  fuch  are 
Trigonometrical  Canors,  Tables  for  the  computing  of  Com¬ 
pound  Intereft,  &c.  in  which  cafes  Decimal  operations  afford 
fo  great  help,  that,  in  my  opinion,  many  ages  have  not  pro¬ 
duced  a  more  ufeful  invention.  But  it  may  be^bjeCted,  that 
Decimal  Arithmetic  often  gives  an  imperfeCt  folution  to  a 
cjuefHon.  This  I  grant,  yet  the  anfwer  fo  given  may  be  as 
ufeful  as  that  which  is  exa&ly  true;  for  in  common  affairs, 
the  lofs  ofT~^  part  of  a  grain,  or  of  an  inch,  &c.  to  wit* 
any  quantity  which  cannot  be  feen,  is  inconfiderable  :  But  I 
would  not  be  iniftaken  ;  for  in  extolling  Decimals,  I  do  not 
cry  down  Vulgar  FraClions;  fince  experience  (hews,  that  De¬ 
cimal  Fra&ions  are  commonly  abufed,  by  being  applied  to  all 
manner  of  queftions  about  Money,  Weights,  &c.  when  indeed 
many  queftions  may  be  refolved  with  more  facility  by  Vulgar 
Arithmetick  ;  fo  that  the  right  ufe  of  Decimals  depends  upon 
the  difcretion  of  the  artift. 

308.  When  a  fingle  FraCtion  has  for  its  Denominator,  a 
Humber  confifting  of  1  or  unity  in  the  extreme  place  towards 
the  left-hand,  and  nothing  but  a  cypher  or  cyphers  towards 
the  right,  it  is  mere  particularly  called  a  Decimal :  Of  this 
kind  are  thefe  that  follow,  viz,  *hat  ]S  fi,ve  tenths;  -rl-59 
five  hundredth  parts;  likewife  thefe  are  Decimal  FraClions, 

34  aOS  toil  £efr 
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309.  A  Decimal  Fra&ion  may  be  exprefled  without  the  De¬ 
nominator,  by  prefixing  a  point  or  comma  before  (to  wit,  on 
the  left  hand  of)  the  Numerator;  fo  ^  may  be  writ  thus  .5, 
or  thus  ,  5  ;  and  thus,  .  25,  or  thus  ,25. 

310.  In  Decimals,  when  the  Numerator  does  not  confifl:  of 
fo  many  places  as  the  Denominator  has  cyphers;  fill  up  the 
void  places,  in  the  Numerator,  with  cyphers  "prefixed  on  the  left- 
hand:  So  [s  fet  down  thus,  ,05  ;  likewife  thus,  ,050s 
and  t'o'S'c'o'  thus»  ,0205;  likewife  T-f~^  thus,  ,006. 

311;  In  Decimals  thus  exprefled,  the  Denominator  is  dis¬ 
coverable  by  the  places  of  the  Numerator  :  For  if  the  Nume¬ 
rator  Confifts  of  one  place,  the  Denominator  confifts  of  1  or 
unity  with  one  cypher ;  if  of  two  places,  the  Denominator 
confifts  of  i,  with  two  cyphers  annexed  ;  if  of  three,  the  De¬ 
nominator  confifts  of  I  or  unity,  with  three  cyphers  annexed: 
So  the  Denominator  of  ,25  is  100,  the  Denominator  of  .05a 
is  1000,  and  the  Denominator  of  .096  is  1000. 

312.  Cyphers  at  the  end  of  a  Decimal  do  neither  augment 
nor  diminifh  the  value  of  it:  So  .2,  .20,  .200,  .2000  are  De¬ 
cimals,  which  have  one  and  the  fame  value ;  for  T2-°~  beins;  ab¬ 
breviated  by  Art.  265.  will  be  made  and  fo"  will  or 
t\°ot5°o*  But  cyphers  placed  between  the  feparating  comma  and 
the  figures  of  the  Decimal  diminifh  its  value :  So  *5  is  but 

313.  Therefore  Decimal  Fra&ions  are  eafily  reduced  to  a 
common  Denominator,  (which  is  a  troublefome  Work  in  Vul¬ 
gar  Fradlions;)  for  if  all  the  Numerators  of  as  many  Decimal 
Fra&ions  as  are  given,  be  made  to  confifl;  of  the  fame  number 
of  places*  by  annexing  a  cypher  or  cyphers  at  the  end,  (that 
is  on  the  right-hand)  of  fuch  Numerators  as  are  defective* 
they  will  all  be  reduced  to  a  common  Denominator  :  So  thefe 
Decimals,  2,  ,c3,  .027,  which  fignify  TV,  T|ff,  T||^)  may 
oe  reduced  to  thele,  .200,  ,030,  .027,  which  have  1000  for  a 
common  Denominator. 

314.  The  order  of  places  in  any  Decimal  proceeds  from  the 
left-hand  to  the  right,  contrary  to  the  order  of  places  in  Inte¬ 
gers,  which  is  from  the  right-hand  to  the  left :  So  in  this  De¬ 
cimal  .247  the  figure  2  ftands  in  the  firft  place,  (being  the 
outermoft  towards  the  left-hand,  and  next  to  the  point,)  the 
figure  4  ftands  in  the  fecond  place,  and  7  in  the  third.  Aifo 
in  this  Decimal  .0245  a  cypher  ftands  in  the  firft  place,  2  in 
the  fecond,  4  in  the  third,  and  5  in  the  fourth. 

315.  Every  place  in  the  Numerator  of  a  Decimal  Ffadlion 
has  a  peculiar  Denominator,  or  proper  value,  viz.  the  Deno-^ 

L  minator 
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minatorof  the  firft  place  is  10,  of  the  fecond  100,  of  the  third 
1000,  tsV.  So  that  the  firft  place  of  a  Decimal,  fignifies 
tenth  parts  of  an  unit,  or  integer ;  the  fecond  place,  hundredth 
parts  of  an  integer  ;  the  third  place,  thoufandth  parts  of 
an  integer,  &c.  Hence  it  is  manifeft,  that  this  Decimal 
.3254  (every  place  thereof  being  confidered  a-part  by  it- 
fe If)  confifts  of  .3,  .02,  .005,  .0004,  ( viz.  7o>  I  o  o  5  1  V  o  <i  5 
T_ which  being  reduced  to  a  common  Denominator  (by 
A rt .  313.)  will  give  thefe  .3000 

3000  200  50  4. 

*1  ToTo)  100  0'S-  ?  10000  >  ioooo> 

( or  3  2-5  4-  \ 
vu*  TS'ooov 

,  In  whole  numbers,  the  firft  place  above  (that  is  on  the 
nd  of)  the  place  of  units,  fignifies  tens  of  units,  but  in 
Fra&ions  the  firft  place  beneath  (that  is,  on  the  right-hand 
of)  the  place  of  units,  denotes  tenth  parts  of  1  or  unity,  and 
is  called  the  firft  place  of  Decimal  parts,  or  place  of  primes; 
likewife  the  fecond  place  above  the  place  of  units  .fignifies 
hundreds  of  units ;  but  the  fecond  place  beneath  the  place  of 
units  exprefles  hundredth  parts  of  1  or  unity,  and  is  called 
the  fecond  place  of  Decimals,  or  place  of  feconds :  So  that,  as 
the  value  of  the  places  in  integers  afcend  in  a  decuple  pro¬ 
portion,  from  the  place  of  units,  towards  the  left-hand  ;  fo  the 
values  of  the  places  of  Decimals  defcend  in  a  fubdecuple  pro¬ 
portion,  beneath  the  place  of  units,  towards  the  right-hand,  viz. 
among  the  places  of  integers,  every  following  place  towards 
the  left-hand,  is  ten  times  the  value  of  the  next  preceding 
place:  But  among  the  places  of  Decimal  parts,  every  follow¬ 
ing  place  towards  the  right-hand  is  one  tenth  part  of  the 
value  of  the  next  preceding  place:  All  which  will  be  evident 
by  the  following  Table. 


•3254 

316 

left-ha 


,  .0200,  .0050,  .0004,  viz. 
all  which  coile&ively  make 


A  TABLE 
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3J7*  ^n  ^e  foregoing  Table,  you  may  obferve,  that  the  places 
of  integers  or  whole  numbers  are  feparated  from  the  places  of 
Decimal  parts  by  a  point;  fo  the  number  on  the  left-hand  of 
the  point  express  73285  integers  or  units:  But  the  number 
on  the  right-hand  of  the  point  only  fhews  8237  parts  of  1  for 
an  integer)  fuppofed  to  be  divided  into  10000  equal  parts.  In 
like  manner  this  number  5.8  fignifies  5  integers  and  eight 
tenth  pai  ts  of  an  integer,  and  this  number  285,82  denotes  a8c 
integers  (or  units)  and  ^  P^ts  of  an  integer. 

318.  Hence  it  follows,  that  if  the  feparating  comma,  in  any 

1X,d,  °u  fn^10unaI  expreflion,  be  moved  one  .place  towards 
the  left-hand  then  every  figure,  and  confequently  the  whole 
exprefiion  is  but  a  tenth  part  of  what  it  was  before;  that  is, 
t  is  divided  by  105  if  it  be  moved  two  places,  the  expreflion. 
w  divided  by  100;  if  three  places,  by  iooo,  &>V» 

B  2  But 


v 
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But  if  the  feparating  comma  be  moved  towards  the  right- 
hand,  then  every  figure,  and  the  whole  expreffion,  is  multiplied 
by  10,  100,  ioco ,-fcfr.  according  as  it  is  moved  one,  two,  or 

three  places. 


CHAP.  XXIV. 

Concerning  /^Reduction  0/*  Vulgar  Fractions 
to  Decimal  Fractions. 

qiq,  T  F  the  greateft  integer  of  money,  as  alfo  of  weight 
meafure,  £sV.  were  iubdivided  decimally,  to  wit,  a 
pound  of  EngUJh  money  into  ten  equal  pieces  of  coin,  and 
every  one  of  thefe  into  ten  other  equal  pieces,  &V.  and  weights, 
meafures,  &c.  after  the  fame  manner:  The  do&rine  of  Arith¬ 
metic  would  be  taught,  with  much  more  eafe  and  expedition 
than  now  it  is;  but  it  being  improbable  that  fuch  a  reforma¬ 
tion  will  ever  be  brought  to  pafs.  I  (hall  proceed  in  direfting; 
a  courfe  to  the  ftudious,  for  obtaining  the  frugal  ufe  of  futhi 
Decimal  Fractions  as  are  in  their  power. 

q20.  Since,  in  Arithmetical  Queftions,  fome  of  the  given 
numbers,  for  the  moft  part,  happen  to  be  Fra£tions,  a  way  mufti 
be  (hewed  how  to  reduce  a  Vulgar  Fra&ion  to  a  Decimal  Frac¬ 
tion  ;  yet  in  fome  cafes  there  is  no  need  of  this  redu£lion: 
For  example,  a  foot  in  length  is  commonly  fubdivided  into  1 7. 
inches,  an  inch  into  4  quarters,  and  every  quarter  into  2  hall 
quarters ;  but  a  foot  may  eafily,  and  a  great  deal  more  com* 
modioufly,  be  divided,  firft  into  ten  equal  parts,  and  ther 
every  of  thofe  into  ten  other  equal  parts ;  and  each  of  theft 
into  ten  other  equal  parts;  (or  at  leaft  fuch  divifion  may  bo 
fuppofed  or  imagined  when  it  cannot  adfually  be  made. 
This  foot  in  length  fo  divided,  being  applied  to  the  fides  oi 
Superficial  Figures,  or  Solids,  will  at  firfi:  fight  give  the  quanr 
tities  of  lines  in  feet  and  Decimal  parts  of  a  foot  (as  readily  a; 
a  foot,  vulgarly  divided,  will  fhew  you  how  many  feet,  inches: 
quarters,  and  half-quarters,  are  contained  in  any  line)  frou 
whence  the  fuperficial  or  folid  content  may  be  found  in  feeti 
by  Multiplication  only ;  and  how  much  this  excels  the  Vulga. 
way,  l  (ball  partly  manifeft  hereafter.  The  like  Subdivifion 
would  have  to  be  made  of  a  yard,  pearch,  &c. 
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321.  A  Vulgar  Fraction  may  be  reduced  to  a  Decimal  of  the 
fame  value,  or  infinitely  mear  (for  all  Vulgar  Fra&ions  cannot 
be  exactly  reduced  £o  Decimals)  by  the  Rule  of  Three  Direft; 
for  as  the  Denominator  of  any  Fra&ion  whatfoever,  is  to  the 
Numerator  thereof,  fo  is  any  other  propofed  Denominator  to 
3ts  correfpondent  Numerator:  Example ,  Let  it  be  required  to 
reduce  I  to  a  Decimal,  whofe  Denominator  is  afligned  to  be 
1000-  Say,  by  the  Rule  of  Three,  if  the  Denominator  8,  has 
5  for  a  Numerator  ;  what  will  the  Denominator  1000  require 
for  a  Numerator  ?  Multiply  and  divide  as  the  Rule  of  Three 
Diredf  requires,  fo  will  the  fourth  proportional  be  found  to  be 
625,  which  is  the  Numerator  fought;  therefore  fpp* L.,  ©r  ,625, 
is  a  Decimal  Fraction  equal  in  value  to  f.  Another  Exa77iple> 
Let  it  be  required  to  reduce  to  a  Decimal  Fra&ion,  whofe 
Denominator  fhall  be  100000;  fay  by  the  Rule  of  Three,  if 
240  the  Denominator  give  7  for  a  Numerator,  what  will  the 
Denominator  ioooco  require  for  a  Numerator?  Anfvj,  2916, 
.and  fomewhat  more. 

322.  Hence  may  be  deduced  the  following  Rule  to  reduce  a 
Vulgar  Fra£fion  to  a  Decimal. 

To  the  Numerator,  annex  as  many  cyphers  as  may  be  con- 
venient  ;  then  divide  by  the  Denominator,  and  the  Quotient 
will  be  the  Decimal  required.  Note ,  There  mull:  always  be 
as  many  figures  in  the  quotient,  as  there  are  cyphers  annexed 
to  the  Numerator;  and  if  fo  many  do  not  arife,  fupply  the  de¬ 
ficiency  by  placing  cyphers  after  the  feparating  comma. 

Ex  amp.  1.  What  is  the  Decimal  equal  to  4? 

Denominator  2)  i,o  zz  the  Numerator,  with  a  cypher  annexed, 

,5  zz  the  Decimal  required. 

Examp .  2.  What  is  the  Decimal  equal  to  i  ? 

Denominator  4)  1,00  zz  the  Numerator  with  two  cyphers. 

,25  zz  the  Decimal  required. 

Examp.  3.  What  is  the  Decimal  equal  to 
Denominator  5)  1,0  m  the  Numerator  with  a  cypher. 

,2  zz:  the  Decimal  required. 

Examp.  4.  What  is  the  Decimal  equal  to  - ~  ? 

Denominator  25)  1,00  zz  the  Numerator  with  two  cyphers. 

,04  zz  the  Decimal  required. ' 

Examp.  5.  What  is  the  Decimal  equal  to  i? 

Denominator  9)  1,00000  &c.  zz  the  Numerator  with  cyphers* 

,11,11  x  &c.  zz  the  Decimal  required. 
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323.  If  the  numbers  of  cyphers,  annexed  to  the  Numerator 
of  the  laft  Example,  had  been  ever  fo  great,  and  the  divifion 
(by  the  Denominator  9)  had  been  profecuted  till  thofe  cyphers 
had  been  all  exhaufted ;  the  Quotient,  or  Decimal  required, 
would  confift  of  as  many  ones  as  there  had  been  cyphers  an¬ 
nexed,  and  there  would  ftill  be  an  unit  remaining  ;  by  annex¬ 
ing  cyphers  to  which;  the  divifion  might  be  continued  far¬ 
ther. 

324.  Thofe  Decimals  which  are  produced  from  Vulgar 
Fractions,  whofe  Numerators,  with  cyphers  annexed,  can  be 
meafured  by  their  Denominators,  are  called  finite  or  terminate 
Decimals;  becaufe  they  confift  of  a  finite  and  determinate 
number  of  places :  Such  are  the  Decimals  refulting  from  the 
four  firft  Examples. 

325.  Thofe  Decimals  which  are  produced  from  Vulgar 
Fra&ions,  whofe  Numerators,  with  cyphers  annexed,  cannot 
be  meafured  by  their  Denominators,  are  called  infinite,  inter- 
minate,  circulating,  and  repeating  Decimals;  becaufe  they 
do  not  confift  of  a  finite  and  determinate  number  of  places, 
and  becaufe  fome  figure  or  figures  do  continually  circulate  or 
repeat  in  them ;  fuch  is  the  Decimal  refulting  from  the  fifth 
Example. 

326.  Hence  it  follows,  that  no  Vulgar  Fraction  will  produce 
a  finite  Decimal,  but  fuch,  whofe  Denominators  are  com¬ 
pounded  of  the  primes  2  and  5  ;  for  no  other  numbers  can 
meafure  10,  100,  1000,  10000,  &c.  or  their  Multiples,  and 
fuch  every  Numerator  becomes,  by  annexing  cyphers  thereto. 

327.  The  finite  Decimals,  arifing  from  fiich  Vulgar  Frac¬ 
tions,  will  confift  of  as  many  places  of  figures,  as  there  are  tens, 
twos  or  fives,  in  the  compofition  of  their  Denominators. 
Thus  y?  and  -J,  have  finite  Decimals  of  1  place,  viz.  ,1 
,2  and  ,5 ;  T^-,  T*T,  and  have  finite  Decimals  of  2  places, 
viz.  ,ox  ,04  and  ,25  &c. 

328.  In  circulating  Decimals,  if  one  figure  only  repeats, 
it  is  called  a  fingle  Repetend:  Thus  in  Examp .  5th.  the  De¬ 
cimal,  confifting  of  the  repeating  figure  1,  is  a  fingle  Re¬ 
petend. 

329.  To  avoid  the  trouble  of  writing  down  unneceifary 
figures,  a  fingle  Repetend  is  denoted  by  the  repeating  digit 
daihed;  that  is,  the  Decimal  ,11111  (ffc.  confifting  of  the 
fingle  Repetend  1,  is  expreffed  by 

330.  Since  ,1  is  the  Decimal  equivalent  to  the  Vulgar 
Fraction  therefore  will  be  the  Decimal  equal  to  \ ; 

to  (|  — )  to  f ;  to  ,£>,  to  (|—)  |  5  5 to 

3  ;  ,$>  to  -y ;  and  ,£f,  to  ( ^  )  i. 


Therefore 
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Therefore  in  all  operations  for  $—059999  &V.  ad  Infinitum , 
put  an  unit. 

331.  Examp .  6.  What  is  the  Decimal  equal  to 

Denominator  6)  1,00000  &c.  =  Numerator  with  cyphers. 

,16666  fete.  —  ,1^—  theDecimal required. 

Examp.  7.  What  is  the  Decimal  equal  to  TXT? 

Denominator  12)  1,000000  bV.  —  Numerator  with  cyphers. 

””^083333  £sV.  —,o8^zz theDecimal  requir’d. 

Examp.  8.  What  is  the  Decimal  equal  to  T*T? 

Denominator  15)  1,000000  &V.  —  Numerator  with  cyphers. 

,066666  &c.  — ,0^—  the  Decimal  requir’d. 

Examp.  9.  What  is  the  Decimal  equal  to  T*T ?  _ 

Denominator  75)  1,000000  &c.  —Numerator  with  cyphers. 

>013333  —,oi^zz the  Decimal  requir’d. 

The  Decimals  refulting  from  the  4  laft  operations  are  called 
mixt  repeating  Decimals,  or  mixt  fingle  Repetends,  be- 
caufe  they  have  a  finite  number  before  the  fingle  Repetend 

begins. 

332.  And,  from  the  four  laft  Examples,  it  will  appear,  that 

the  finite  part,  of  mix’d  repeating  Decimals,  arife  becaufe 
the  Denominators,  of  their  correfponding  Vulgar  Fra£lions,  are 
partly  compounded  of  the  primes  2  and  5  >  Examp.  6. 

the  Denominator  6  =  2x3;  in  ExamP •  7-  12=4x3;  m 
Examp.  8.  15  —  5  x  3  ;  and  in  Examp.  9.  75  =  25  X  3-  _An.^ 
it  is  farther  obfervable,  that  the  finite  parts  of  the  mixt  Deci¬ 
mals  in  thefe  Examples,  confift  of  as  many  places,  as  the  finite 
Decimals  before  found  in  Examples  1.  2.  3.  and  4.  where  the 
Denominators  were  refpe&ively  2.  4.  5.  and  25.  which  Deno¬ 
minators  in  thefe  Examples,  are  feverally  multiplied  by  3. 

333.  From  thefe  Examples,  alfo,  may  be  deduced  the  manner 
of  exprefling  the  value  of  mixed  Repetends,  in  the  form  of  Vul¬ 
gar  Fra£tions,  viz.  the  finite  part  has  a  decimal  Denominator, 
as  in  Art.  31 1.  but  the  repeating  part  has  9  for  its  Denomi¬ 
nator,  by  Art.  330*  and  fhould  be  efteemed  only  a  part  of  the 
laft  finite  Denomination. 

So  in  the  expreflion  of  Example  the  6th.  ,1  the  finite 

part  ,1  is  -A,;  and  the  Repetend,  had  it  ftood  in  the  place  of 
primes,  would  be  §,  but  becaufe  the  finite  part  of  the  expref- 
fion  is  in  that  place,  it  muft  be  efteemed  only  §  of  Vo  6r  y  3 . 

N 0 w  V&  T  'jo  A  sf?— j 

J  j  4  ■ 
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In  like  manner  for  the  expreffion  of  the  7th  Example, 
,083— -j\  the  finite  part,  ,o8n:T-|o-;  and  the  Repetend,  if  it 
were  in  the  place  of  primes  would  be  -J ;  but  the  laft  figure  of 
the  finite  part  being  in  the  place  of  hundredths,  therefore  the 


Repetend  is  l  of  or 


5"S  o 


Now— -4-  i—  —  —  a~  4-  -i— 

!  off  "I  9  U  o  9  0  0  *  9  0  0 


-  7  5 

—  ?oo 


I  X 


334.  Examp.  10.  What  is  the  Decimal  equal  to  ~  ? 

99)  1,00000000  i$c.  (,qioio joi  the  Decimal  required, 

99 


100 

99 


ioo 

99 


100 

99 


iffc. 


'Tis  apparent,  that  how  long  foever  the  Divifion  in  the  laft: 
Example  be  continued,  the  two  Quotient  figures  (01)  will 
repeat  once,  for  every  two  cyphers  annexed  to  the  Di¬ 
vidend. 

335.  And  hence  we  have  the  generation  of  Repetends  con¬ 
fiding  of  2  figures,  which  (as  well  as  thofe  of  3?  4>  5, 
figures)  are  called  compound  Repetends. 

336.  Compound  Repetends  are  diftinguifhed  by  daftiing  the 
firft  and  laft  repeating  figure:  Thus  ,010101  &c.  ad  infinitum 
may  be  wrote  ,p/,  and  ,123123123  &c.  ad  infinitum ,  5/23. 

337.  Since  ^  will  be  zz:  ,0/;  —  (tt—) 

- —  5 $4'>  &C'  fi'-g  “  (tV  —  )  )  ^9  -  j/P  j  99  ~  (  — -  ) 

j/X  — •  >  ^9"  (tt-—)  ^Cm 

And,  in  genera],  a  Vulgar  Fraction  which,  being  reduced  to 
a  Decimal,  produces  a  compound  Repetend  of  2  figures,  either 
is,  or  js  equal  to,  a  Fraction,  whofe  Numerator  is  the  two  re¬ 
peating  figures,  and  Denominator  99, 

338.  And  the  Denominators  of  thofe  Fra&ions  which  pro¬ 
duce  mixt  compound  Repetends  of  2  figures,  fuch  as 
,040/,  &c.  are  compound  of  the  primes,  2  or  5,  and  the 
number  99. 


339 
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239.  Example  H.  What  is  the  Decimal  equal  to 

,999  )  1,000000000  &C,  (  ,001001001 

999 


1 B» 


1000 

999 

1000 

999 

1  &e. 

Here  we  have  the  generation  of  a  compound  Repefcend  con- 
filling  of  3  figures,  and  by  reafoning,  as  in  Art.  337.  it  will 
appear,  that  the  vulgar  Fractions,  which  produce  fuch  Deci¬ 
mals,  are,  or  are  equal  to,  thofe,  which  have  the  3  repeating 
digits  for  Numerators,  and  999  for  a  common  Denominator* 

340.  Univerfally,  a  Decimal  Fra&ion,  confiding  only  of  a 
Repetend,  is  equal  to  a  Vulgar  Fra£tion  whofe  Numerator  is 
that  Repetend,  and  the  Denominator  a  number  confiding  of 
51s  many  nines,  as  there  are  places  in  the  Repetend. 

241.  Example  12.  What  is  the  Decimal  equal  to 

7)  I,  OOQ.QOOOQQOOO  (O,  I42857I  SSV* 

7 


3° 

28 


20 

J4 

60 

56 

40 

35 

50 

49 


10 

7 


3 


Since 
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Since  the  number  I,  the  only  fignificant  figure  of  the  Divi¬ 
dend,  becomes  the  remainder,  after  multiplying  by  the  fixth 
quotient  figure,  it  is  clear  that  thofe  fix  figures  will  continu¬ 
ally  repeat  in  the  quotient  5  therefore  y  n  Oj 

342.  Hence,  if  the  Denominator  of  a  proper  Fra&ion,  in 
its  ieaft  terms,  be  not  compofed  of  the  primes  2  and  5,  that 
Fra&ion  will  be  equal  to  a  repeating  Decimal,  whofe  Repetend 
will  have  fewer  figures  than  there  are  units  in  the  Denomi¬ 
nator. 

For,  in  the  12th  Example,  where  unity,  with  cyphers  annex¬ 
ed,  is  divided  by  7  ;  ’tis  obvious,  that  no  remainder,  in  any 
part  of  the  divifion,  can  be  greater  than  6  :  Therefore  if,  as  in 
that  Example,  all  the  pofiible  remainders  fhould  happen  before 
any  of  them  return,  yet  after  that,  viz.  after  6  figures  (a  num¬ 
ber  lefs  than  the  Divifor  by  unity)  are  obtained  in  the  Quotient, 
Ibme  one  of  the  former  remainders  muft  necefiarily  recur  (for 
by  Art.  326.  there  will  be  a  remainder,  becaufe  the  Divifor 
cannot  meafure  tfie  Dividend)  ;  to  which  former  remainder  a 
cypher  being  annexed,  as  in  the  former  part  of  the  Divifion, 
that  figure  muft  repeat  in  the  Quotient,  which  was  placed  there 
when  the  fame  Dividual  happened  before  :  And  therefore  the 
other  figures  muft  follow  and  continue  tfie  circulation. 

343.  Having  any  proper  Fraction  given,  to  find  whether  tho 
Decimal  Fra&ion,  equal  thereto,  will  be  finite  or  infinite ;  and 
if  infinite,  whether  it  will  confift  of  a  pure  or  mixed  Repetend  ; 
and  how  many  places  that  Repetend  will  confift  of. 

Rule.  Reduce  the  given  Fra&ion  into  its  leaft  terms,  and 
divide  the  Denominator  by  10,  2,  and  5,  as  often  as  pofiible  ; 
then  make  the  refult  a  Divifor,  and  let  the  Dividend  confift  of 
as  many  nines  as  may  be  neceffary  ;  continue  the  Divifion  un¬ 
til  there  be  no  remainder  ;  and  the  number  of  nines  ufed  will 
Ibew  the  number  of  places  in  the  Repetend  ;  which  Repetend 
will  begin  after  as  many  places  of  figures,  as  there  were  tens, 
twos,  or  fives,  divided  by. 

If  the  whole  Denominator  vanifhes  by  repeating  your  Divi- 
fions  by  10,  2,  or  5,  the  Decimal  will  be  finite,  and  confift  of 
as  many  places  as  you  perform  Divifions,  by  Art .  327.  but  ^ 
not,  there  will  be  a  Repetend,  by  Art .  342.  Alfo  a  Fra&ion, 
equal  to  the  given  one,  will  have  a  number  confifting  of  as 
many  nines  in  the  compofition  of  its  Denominator,  as  there 
will  be  figures  in  the  Repetend,  by  Art.  340,  Therefore  that 
number  of  nines  will  be  a  Multiple  of  the  given  Denominator* 
reduced  as  above. 


Examp: 
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Examp .  x.  How  many  places  will  the  Repefcend  of  that  De¬ 
cimal  confift  of,  which  is  equal  to  4  ? 

7)  999999 

142857  Anfw .  places- 

Examp .  2.  Will  the  Fra&ion  produce  a  finite  or  infi¬ 

nite  Decimal ;  and  of  how  many  places  will  it  confift  if  finite  ? 
xo)  51200  ~ 

10)5120 


2)5 12 

2) 256 

3) l28 
2)64 

2)32 

2)16 


2)  8 

2)  4 

2)  2 

I 


Number  of  Divifions* 
x 

2 

3 

4 

5 

6 

7 

8 

9 

10 

is 


The  Decimal  will  be  finite,  and  confift  of  11  places; 

Proof  512)00)  1,000000000)00  (0,00001953125 

512 


4880 

4608 


2720 

2560 


1600 

I536 


640 

5J2 


1280 

1024 


2560 

2560 


0000 
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156  Reduff  ion  of  Vulgar  FraWiohs 

Example  3.  Will  the  Fraction  be  finite  or  infinite  ;  if 
infinite,  how  many  figures  will  its  Repetend  confift  of ;  and 
how  many  finite  places  will  there  be,  before  the  Repetend 


.begins  l 


xo)  880 
2)”88~ 


2)  44 

2)  22 

11 


Number  of  Divifions 

1 

2 

3 


n)  99  (9 
99  • 

Mnfw.  The  Decimal  will  be  a  mix’d  compound  Repetend 
nf  z  places,  beginning  after  4  finite  places, 

Proof  .88 lo)  1 , ooooool o (  0,  ©0 1 1 3^ 

88 


120 

n 


264 

560 


320 

344.  When  a  Decimal  expreflion  is  finite,  or  circulating,  k 
is  called  compleat ;  but  if  it  be  not  finite,  and  no  law  of  cir¬ 
culation  appears,  it  is  called  approximate. 

345.  Approximate  Decimals  have  fome  places  true,  and  the 
reft  uncertain,  and  are  fometimes  wrote  with  the  figns  -J-  or 
— ,  to  denote  whether  the  laft  figure  is  lefs  or  greater  than 

Juft:  Thus,  for  327,645  -f,  read  327,645  more  fomething^ 
that  is,  the  true  JJecimal  exceeds  327,645  by  fome  uncertain 
figures  ;  and  for  327,646 — ,  read  327,646  lefs  fomething  ; 
that  is,  the  true  Decimal  exceeds' 327,645,  and  is  lefs  than 
327,646. 

346-  If  In  reducing  a  Vulgar  Fraction  to  a  Decimal,  or  in 
any  other  procefs,  the  Repetend  of  the  refult  doth  not  fo 
ipeedily  appear  as  might  be  wifhed  for,  proceed  to  a  deter¬ 
mined  number  of  places,  .and  the  refult  will  be  an  approxi¬ 
mate  Decimal. 
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Upon  the  aforefaid  grounds,  the  known  or  accuftomary 
parts' / of  Money,  Weight,  Meafure,  Time,  &c.  may  be  re¬ 
duced  to  Decimals :  For  if  you  defire  to  know  what  Decimal 
Fra&ion  of  a  pound  Sterling  is  equal  in  value  to  one  fhilling, 
confider  firft  that  a  pound  is  the  integer,  and  that  20  (hillings 
are  equal  to  that  integer,  therefore  1  fh tiling  is  a  pound. 

In  like  manner,  forafmuch  as  240  pence  are  equal  to  a 
pound  of  Englijb  money,  7  pence  are  parts  of  a  pound,, 
which  Fraaion  will  be  reduced  to  this  Decimal  ,029 if  /. 

After  the  fame  method,  may  the  vulgar  Sexagenary  Fiac— 
tions  ufed  in  Aftrononiy  be  reduced  to  Decimal^  For  fince  a 
degree!  is  ufually  tubdi^ided  into  fixtf  pans,  called  Miniates, 
or  primes;  a  Prime  or  Mifttfte,  into  fixty  parts,  cafed  Se¬ 
conds  ;  a  Second  into  fixty  Thirds ;  a  Third  into  fixty  *  ourths, 
13c.  It  is  evident  that  7  Minutes  (or  Primes)  are  ^  parts  ofc 
;  a  degree,  which  may  be  reduced  to  the  Decimal.  Ii$-  . 

This  to  the  ingenious  will  be  a  fufHcient  light  for  the  find¬ 
ing  of  Decimals  Suitable  to  the  Shillings,  Pence,  and  Farthings, 
which  are  under  a  pound  Sterling :  Alfa  the  Decimals  of  the 
known  parts  of  Weight,  Meafure,  Time,  as  they  are  ex- 


reffed  in  the  following  Fable* 
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TABLET  1. 

Of  Englilh  Money,  the  Integer 
being  a  Pound . 

Shillings • 

Decimals  of  a 
Pound . 

*9 

*95 

x8 

•9 

l7 

•8S 

16 

.8 

*5 

*75 

54 

•7 

13 

*65 

12 

.6 

XI 

•55 

10 

•5 

9 

•45 

8 

.4 

7 

•35 

6 

•3 

5 

•25 

4 

.2 

3 

•IS 

2 

.1 

1 

.05 

Pence  with 
Farthings . 

Decimals  of  a 
Pound. 

. 

3 

•048958? 

2 

.04791$ 

1 

•O46875 

11 

•0458? 

3 

.04479'^ 

2 

•°4375 

I 

•042708? 

10 

.041^ 

3 

•040625 

2 

•03958? 

1 

.0385410 

9 

i0375 

3 

•036458? 

2 

•O3S4I0 

1 

•°34375 

8 

•0? 

3 

.032291^ 

2 

•03125 

1 

.030208? 

7 

.029 

3 

.028125 

2  < 

.027083- 

1 

.0260410 

6 

.025 

I 
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3 

.6239383 

14 

2 

.02291^ 

13 

1 

;02l875 

12 

5 

.02083 

II 

,  1  -3 

,01979 

10 

2 

.01875 

9 

1 

.017708* 

8 

4 

.01$ 

7 

3 

.015625 

6 

2 

.01458* 

5 

1 

.013541^ 

4 

3 

.0125 

3 

3 

.0114583 

2 

2 

.01041^ 

1 

1 

.OO9375 

2 

.OOS^ 

Grains . 

3 

.007291^ 

.00625 

2 

iPen.&  1  Par. 

.OO5 208 £ 

23 

1  Penny. 

.0041$ 

22 

3  Farth. 

.003125 

1 

0 

2  Farth. 

.002083 

.©01041$ 

zo 

0 

I  Farth. 

r9 

*8 

T  A  B  L 

E  T  II. 

*7  ' 

Of  T roy-  Weight,  the  Integer 

16 

being  an 

Ounce . 

J5 

14 

Penny - 

* 

Decimals  of  an 

13 

Weights . 

Ounce . 

12 

/  v  #•  4 

11 

*9 

•95 

10 

18 

•9 

*7 

.85 

8 

"i  6 

.8 

7 

- .  »5 

6 

•7 

•65 

,6 

•55 

•5 

•45 

•4 

•35 

•3 

•25 

.2 

•*5 

.1 

.05 


Decimals  of  an 
Ounce „ 


-04  375 


■°375 

.03541^ 

■o* 

.03125 

.02*91$ 

.027083- 

025 

.02291$ 

020% 

.01875 

.01$ 

.014583 

.0125 


5 


i6o 
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r 


* 

i 

$ 

l 


5 

4 

3 

2 

I 

• 

.01041^ 

.0083' 

•00625 

.0041$ 

.002083' 

II 

10 

9 

8 

7 

6 

’.0982143 

.0892857 

.0803571 

.0714286 

.0625 

•°5357i4 

TABLET  III. 

Of  Avoirdupoife  great  Weight , 
the  Integer  being  an  hundred 
Weight ,  to  wit ,  1 1 2  pounds. 

5 

4 

3 

2 

1 

.0446429 

•°357J43 

.0267857 

.0178571 

.0089286 

Quarters  of  | 

I  hundred .  1 

Decimals  of 

I  hundred. 

Ounces. 

Decimals  of 

1  hundred. 

i 

15 

V.,  '  - 

14 

J3 

12 

1 1 

.0083705 

.0078125 

.0072544 

.O066964 

.0061383 

i 

3 

2 

I 

.  ,  ,  .  ...  ,  \ 

•75 

•5 

•25 

Pounds . 

Decimals  of 

I  hundred. 

10 

9 

O 

.0055803 
.0050223 
.0044643 
.0039062 
.0033482 
.OQ2790I 
.0022321 
.0016741 
.001 1160 

27 

26 

25 

24 

I  23 

22 

1  21 

.2410714 
.2321429 
.2232143 
.2142857 
.205357 1 
!  .1064286 
.  1875 
.1785714 
.1696429 
.1607143  : 
.1517857 

8 

.  »v  ® 

7 

6 

5 

4 

!.•  .  >  *1  •-  -.  / 

3 

2 

20 

19 

18 

17 

1 

.0005580 

Quarters  of 

1  Ounce. 

Decimals  of 

I  hundred. 

16 

15 

14 

12 

.I42857I 

-1  339'286 

.125 

.1160714  ' 

3 

2 

1 

.OOO4185 
.0002790 
'  .0001395 

12 

.IO7I429 
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TABLET  IV. 

Of  Avoirdupoife  //tf/*  Weight , 

the  Integer  being  a  Pound. 

* 

Ounces ; 

Decimals  of  a 
Pound. 

<  15 

•9375 

*4 

.875 

13 

.8125 

12 

•75 

11 

.6875 

10 

.625 

9 

.5625 

8 

-5 

'  7 

•4375 

6 

•375 

5 

•3125 

4 

.25 

3 

•1875 

2 

.125 

1 

f '  x  ? 

.0625 

Drams. 

Decimals  of 
a  Pound. 

.  ^  /  15 

•°5859375 

14 

.0546875 

13 

.O5O78125 

12 

.046875 

11 

.O4296875 

10 

.0390625 

9 

•035i562S 

8 

.03125 

7 

•02734375 

6 

5 

4 

3 

2 

I 


Quarters  of 
a  Dram . 

3 

2 

I 


*0234375 

•OI953I25 

.015625 

. 01171875 

.0078125 

,00390625 


Decimals  of 
a  Pound. 

.00292969 

.00195313 

.00097656 


TABLET  V. 

Of  Liquid  Meafures ,  the 
Integer  being  a  Gallon . 


Pints. 


7 

6 

5 

4 

3 

2 

1 


Decimals  of 
a  Gallon. 

.875 

*75 
.625 

•5 

•375 
.25 

.125 


Quarters  of 
a  Pint. 


3 

2 

I 


Decimals  of 
a  Gallon. 


•09375 

.0625 

.03125 


M 


tablet 
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T  ABLET  VI. 

Of  Meafures ,  the  Integer 

being  a  Quarter. 

TABLET  VII. 

0/“  Long  Meafures ,  1 

being  the  Integer. 

Bujhels. 

Decimals  of  a 
Quarter. 

Quarters  of 
one  Yard. 

Decimals  of 
one  Yard. 

1 

1 

5 

4 

3 

2 

I 

•87  s 

i5 

.625 

•5 

•375 

.25 

.125 

3 

2 

1 

•75 

•5 

•25 

Nails. 

} 

Decimals  of 
one  Yard. 

Pecks. 

Decimals  of  a 
Quarter. 

V. 

3 

2 

1 

.1875 

.125 

.0625 

3 

2 

I 

■09375 

.0025 

.03125 

Quarters  of 
one  Nail. 

Decimals  of 
one  Yard. 

Quarters  of  a 
Peck . 

Decimals  of  a 
Quarter. 

3 

2 

,  1 

.046875 

•°3I25 

.015625 

3 

2 

I 

•0234375 

.015625 

.0078125 

TABLET  VIII. 

0/* //;<?  Reduction  of  Inches ,  &c. 
to  Decimals ,  the  Integer  be - 
/mr  <7  Length. 

0  0 

Pints. 

Decimals  of  a 
Quarter. 

Inches. 

Decimals  of  a 
a  Foot. 

3 

2 

I 

•005859375 

.00390625 

•°°i953I25 

1 1 

10 

9 

•9l$ 

.*9 

•75 

• 

■ 

i  *  v 

8 
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8 

7 

6 

5 

4 

3 

2 

1 


•5 

•5 

•41# 

.25 

.  i£> 

.083 


Quarters  of  an 
Inch. 


3 

2 

1 


Half  a  Quar¬ 
ter  of  an  Inch. 


.0625 

.041^ 

.02083- 

.01041^ 


TABLE!'  IX. 
Of  Dozens^  the  Integer  being 
a  Grefs. 


Dozens . 


Grofs. 


1 1 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


.91^ 

.83- 

•75 

•5% 

•5 

•4rJ* 

•a 

.25 

.1^ 

•083 


Parts  of  a 
Dozen. 

Decimals  of  a 
Grofs. 

1  1 1 

.0763? 

10 

.0694 

9 

.0625 

8 

•°J> 

7 

.0486/ 

6 

.041^ 

r  5 

•0347/ 

4 

•02$ 

3 

.02083 

2 

•0I3? 

1 

.0069^ 

tablet  x. 

Of  Dime ,  ^ 

Integer . 

Hours.  | 

Decimals  of  A 

Day. 

1  "  22  | 

•958^ 

22  1 

.91^ 

21 

.875 

20 

.83 

I9 

.791^ 

l8 

•75 

*7 

i 

16 

15 

.625 

14 

•58^ 

•541# 

12 

•5 

1 1 

.4583 

10 

.41^ 

M  2 
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i  J“  " 

1  9 

‘375 

8 

•3 

7 

.291/ 

6 

.25 

5 

•208  3 

4 

.1 6 

3 

3 

.125 

2 

•083. 

1 

.O416 

Minutes . 

Decimals  of  a 
Day. 

59 

.04097/ 

58 

.0402/ 

57 

v  56 

•°3$ 

55 

.03819^ 

54 

53 

52 

5i 

5° 

49 

48 

W 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 


°375 
.03680/ 

.036/ 

.03541^ 

•0347/ 

.03402,/ 

■03 

.03263$ 

■°3l94 

.02125 

.O3O/ 

.02986/ 

.0291^ 

.02847/ 

.02/ 

.027083= 

.0263$ 

.02569^ 

.025 


1  *r 

*****  11  1 

35 

•02430  % 

34 

.0236/ 

33 

.02291/ 

32 

.0/ 

31 

.02152// 

3° 

.0208/ 

L  29 

.02013$ 

28 

•019/ 

27! 

•01875 

26 

.0l80/ 

25 

•01736/ 

24 

•Ol/ 

23 

•01597  ^ 

22 

.0152// 

21 

*•014582 

20 

•013? 

19 

.013194! 

18 

•0125 

17 

.Oll80/ 

16 

.0/ 

15 

.OI  41/ 

14 

.OO972/ 

J3 

.00902/ 

A  12 

.O083 

1 1 

..00763? 

10 

.0069^ 

9 

.00625 

fc  8 

•00/ 

7 

.00486/ 

6 

.©041/ 

s 

0 

0 

Oo 

4- 

--4 

4 

•002/ 

;  3 

00 

0 

(N 

O 

O 

2 

.0013$ 

1 

.OOO69/ 

r‘. 

348.  This. 
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348.  This  Table  aforegoing  confifts  of  ten  feverai  Tablets, 
of  which  the  firft  (intituled  Englijh  money)  contains  in  the  firft 
column  of  it  the  particular  Fractions,  (viz.  the  (hillings,  pence 
and  farthings)  of  a  pound  Sterling;  and  in  the  other  column 
the  Decimals,  to  which  they  may  be  refpeftively  reduced :  So 
in  the  fame  Tablet  .65  is  the  Decimal  anfwerable  to  1 35, 
,020830 to  5  tfh  and  .003125  to  3/.  Likewife,  .0489583-  is 
the  Decimal  of  11  d.  together  with  3  farthings :  Alfo  .03125 
is  the  Decimal  of  7  pence  half-penny. 

349.  The  next  Tablet  (intitled  Troy-we igbt)  contains  in  the 
firft  column  the  particular  Fractions  (viz.  the  penny- weights  and 
grains)  of  an  ounce  Troy ,  and  in  the  other  their  refpecftve  De¬ 
cimals  :  So  .6  is  the  correfpondent  Decimal  of  12  penny¬ 
weights,  and  .002083-  of  1  grain.  Likewife  .025  is  the  Deci¬ 
mal  of  12  grains. 

350.  The  third  Tablet  (intitled  Avoirdupoife  great  weight,) 
contains  in  the  firft  column  thereof  the  Fractions,  (viz.  the 
quarters,  pounds,  ounces,  and  the  quarters  of  an  ounce  of  an 
hundred,  according  to  Avoirdupoife  weight,)  and  in  the  other 
their  proper  Decimals :  So  .5  is  the  Decimal  of  two  quarters 
or  half  a  hundred,  .1517857  of  17  pounds,  .0033482  of  6 
ounces,  and  .0004185,  the  Decimal  of  three  quarters  of  an 
ounce, 

351.  The  fourth  (intitled  Avoirdupoife  little  weight)  (hews 
the  Fractions  (viz.  the  ounces,  drams,  and  quarters  of  a  dram) 
of  a  pound  Avoirdupoife,  together  with  their  rcfpe<ftive  Deci¬ 
mals:  So  the  Decimal  of  3  ounces  is  .1875,  the  Decimal  of  <) 
drams  is  *03515625,  and  the  Decimal  of  one  quarter  of  a 
dram  is  .00097656,. 

352.  The  fifth  (intitled  Liquid  Meafure)  has  the  Fiadftons 
(viz.  the  pints  and  quarters  of  a  pint)  of  a  gallon,  and  like¬ 
wife  their  feverai  Decimals:  So  the  Decimal  of  five  pints  is 
,625,  and  the  Decimal  of  two  quarters  or  half  a  pint  is  .0625. 

353.  The  fixth  (intitled  Dry  Meafures)  gives  the  Fra&ions 
(viz.  the  bufhels,  pecks  quarters  of  pecks,  and  pints,)  of  a 
quarter,  together  with  their  peculiar  Decimals  :  So  .375  is  the 
Decimal  of  3  bufhels,  .03125  of  one  peck,  .0234375  of  A  of 
a  peck,  and  .00390625  of  two  pints. 

354.  The  feventh  (intitled  Yards)  ofFers  you  the  Fractions 
(viz.  the  quarters,  nails,  and  quarters  of  nails)  and  their  re- 
fpedfive  Decimals  :  So  .25  is  the  Decimal  of  one  quarter  of  9. 
yard,  .125  of  two  nails,  and  .046875  of  three  quarters  of  a  nail. 

M  3 


355* 


1 66  Reduction  of  Vulgar  Fractions  Chap.  XXIV 

355.  The  eighth  (intitled  Redu&ion  of  Inches,  &c.  to  Deci¬ 
mals  of  a  foot)  prefents  you  with  the  Fractions  (viz.  the  inches, 
quarters,  and  half  quarters  of  an  inch)  of  a  foot,  together 
with  their  correfpondent  Decimals  :  So  .41^  is  the  Decimal 
of  5  inches,  .0625  of  £  of  an  inch,  and  .01041^  of  or 
half  a  quarter  of  an  inch. 

356.  The  ninth  Tablet  (intitled  Dozens)  yields  you  the 
Fractions  (viz.  the  dozens  and  particulars)  of  a  grofs,  as  alfo 
their  refpective  Decimals  :  So  .25  is  the  Decimal  of  3  Dozen, 
and  .0486/  of  7  particulars. 

357.  The  tenth  and  laft  Tablet  (intitled  Time)  gives  you 
the  Fractions  (viz.  the  hours  and  minutes)  of  a  day  ;  So  .62^ 
is  the  Decimal  of  15  hours,  .0375  of  54  minutes,  and  .00069^ 
of  one  minute. 

358.  When  a  fingle  Fraction  of  any  of  the  premifed  Tablets 
is  propofed  to  be  reduced  to  a  Decimal,  find  it  in  the  firft  co¬ 
lumn  of  the  Tablet  to  which  it  belongs ;  this  done,  juft  againft 
that  Fra&iorrTo  found,  you’ll  have  the  Decimal  required.  So 
13 s.  being  propounded,  taking  the  firft  premifed  Tablet,  I  find 
13*.  in  the  firft  column  of  the  Tablet  of  Money,  and  juft 
againft  the  fame  135.  I  obferve  65,  before  which  having  pre¬ 
fixed  a  point,  and,  by  that  means  fignified  it  for  a  Decimal, 
I  conclude  the  fame  .65  fo  ordered,  to  be  the  correfpondent 
Decimal  of  131.  the  Fraction  propounded.  In  like  manner, 
.02291^  is  the  Decimal  of  11  grains  in  the  Tablet  of  Troy- 
weight  i  and  .0357143  the  Decimal  of  4/.  in  the  Tablet  of 
Avoirdupoife  great  weight,  &c. 

359.  When  two  or  more  Fra£lions  are  propounded,  and  it  is 
required  to  find  a  Decimal  equivalent  to  the  fum  of  them,  find 
the  Decimal  of  each  of  the  Fractions  given  according  to  the 
laft  Rule  ;  then  adding  together  the  Decimals  fo  found,  that 
entire  fum  is  the  Decimal  fought :  So  13  s.  $d.  being  reduced 
to  a  Decimal,  is  .67083;  for  the  Decimal  of  13  s.  is  .65, 
and  the  Decimal  of  5  d.  .02083- ;  which  being  added  together 
(by  Art.  382.)  amount  to  .67083,  viz.  the  Decimal  which 
reprefents  13  s.  5^.  the  Fraction  propofed  :  In  like  manner,  the 
Decimal  of  9  penny- weights  and  1 3  grains,  is  .477087.  and 
the  Decimal  of  £  C.  19  lb.  7  is  .6735491, 

13  s.  .65 

5  d.  .020833 

.670833 


9  p.IVt. 


r 
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•45 

1 3ir- 

.027083 

•477o82 

iC. 

•5 

19  lb. 

.1696429 

7  cz . 

.0039062 

•673549i 

?  And  here  as  you  fee  proper  Fradions  reduced,  fo  likewife 
may  the  Fradions  of  mixt  numbers  be  reduced  to  Decimals  ; 
for  example,  thefe  numbers  97  lb.  7  ounces,  13^  drams;  67 
gallons  5-i  pints ;  28  quarters,  o  bulhels,  and  pecks,  after 
Redudion  are  feverally  97.4891,  67.7187,  and  28.0781. 

97-4375  67.625  28.0625 

.0507  .0937  .0156 

.0009  - - - 

— -  67.7187  28.0781 

97  489 1  _  \ 

360.  When  a  Decimal  is  propofed,  to  know  what  Fradion 
it  reprefents,  fearch  the  fame  Decimal  in  the  fecond  column  of 
the  Tablet,  to  which  it  belongs ;  where  if  you  find  it  exprefly, 
the  number  juft  againft  it  in  the  firft  column  is  the  Fradion 
you  look  for:  So  .65  (reprefenting  the  Fradion  of  a  pound 
Sterling,)  being  given,  I  find  it  in  the  fecond  column  of  the 
Tablet  of  Money,  and  over- againft  it  in  the  firft  column  I  find 
13  r.  which  is  the  Fradion  reprefented  by  .65,  the  Decimal 
propounded.  In  like  manner,  3.025,  (reprefenting  3  ounces 
and  .025  of  an  ounce  Troy )  being  given,  the  number  reprefented 
by  it,  is  3  ounces,  op.  wt.  12  grains. 

361.  When  in  the  fecond  column  of  the  Tablet  to  which 
you  are  direded,  you  cannot  precifely  find  the  Decimal  pro¬ 
pofed,  fearch  that  which  being  lefs,  comes  neareft  to  it,  and 
take  the  number  that  anfwers  it  in  the  firft  column,  for  the 
greateft  Fradion  of  the  number  required :  Then  deduding 
the  Decimal  fo  found,  out  of  the  Decimal  given,  find  like¬ 
wife  the  remainder  as  another  Decimal,  and  take  its  corre- 
fpondent  number  for  the  next  Fradion  of  the  number  re¬ 
quired  ;  and  fo  proceed  in  that  order,  till  you  have  dif- 
covered  the  entire  number  reprefented  by  the  Decimal  pro¬ 
pounded. 

M  4  ,  Example , 
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Example ,  .6739  being  given,  I  demand  the  Fra&ion  of  a 
pound  Sterling  reprefented  by  it:  The  Decimal  in  the  Tablet 
of  Money,  which  being  lefs,  comes  neareft  to  .6739  is  .65, 
whofe  correfpondent  number  in  that  Tablet  is  13,  which  are 
the  {hillings  of  the  number  required  ;  then  fubtrading  .65 
out  of  .6739,  the  remainder  is  .0239,  and  the  neareft  De¬ 
cimal  in  the  fame  Tablet  to  .0239  is  .0208,  whofe  corre** 
fpondent  number  is  5,  which  are  the  pence  of  the  number 
required.  Laft  of  ail,  deducing  .0208  out  of  .0239,  the  re¬ 
mainder  is  .0031,  which  gives  you  in  the  firft  column  3,  be¬ 
ing  the  farthings  of  the  number  required  :  So  that  I  conclude 
the  entire  Fradion  reprefented  by  the  Decimal  .6739,  is  13$, 
5  d .  3/. 

.6739/.  Sterling, 

Subtraft  13  x,  •  .  .  .65 


Subtract  5  d.  * 


.0239 

.0208 


3 f.  •  •  »  *0031 

In  like  manner,  7.359  Ct.  being  reduced  by  the  Tablet  of 
Avoirdupoife  great  weight,  is  C.  12  lb,  4  ounces :  and  qa 
,58  lb.  reduced  by  the  Tablet  of  Avoirdupoife  little  weight*  i§ 
H4  lb.  9  ounces,  and  6  drains. 

7-  359 


Subtrabl  1  quarter 

\ 

Subtraffi  12  lb.  . 
4  oz. 

Subtract  9  oz.  * . 


*25 

.109 

.107 


.002 
94.58  lb, 
•56 

.02 


6  Drams  .  .  . 

362.  But  when  you  have  not  fuch  Tables  as  the  above  at 
hand  then,  to  reduce  the  different  Denominations  of  Money , 
Weighty  and  Meafure ,  &c.  into  Decimals ,  ufe  the  following 
Rule.  1.  Write  the  given  denominations,  or  parts,  orderly 
under  each  other  ;  the  inferior  or  leaft  parts,  being  uppermoft : 
Let  thefe  be  Dividends. 

"3,  Againft  each  part,  on  the  left-hand,  write  the  number 
thereof,  contained  in  one  of  its  next  fupetior  :  Let  thefe  be 

4  3.  Then 
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3.  Then  beginning  with  the  upper  one,  write  the  quotient 

of  each  divifion  as  Decimal  parts,  on  the  right  hand  of  the 
Dividend,  next  below  it  $  and  let  this  mixed  number  be  divided 
by  its  Divifor. 

Examp .  1.  Reduce  10/.  8  d.  to  its  equivalent  Decimal  of  a 
pound  Sterling.  *  •  •  * 

1.  The  given  (hillings  and  pence  wrote  under  each  other, 

will  ftand  thus :  * 

•  8 

•  10  • 

2.  Thefe  with  their  refpe&ive  Divifofs  annexed,  will  be 

12  |  08 
20  |  10 

3.  The  divifion  by  12  being  performed,  by  fuppofing  cyphers 
to  be  annexed  to  the  Dividend  8,  the  work  will  appear  as 
below : 


1 2 
20 


\  8,000,  fcfc.  n 
I  10,666,  Ur 


12 

20 


8 

10, 


a,  Then,  dividing  by  20  gives  the  anfwer  ,53-. 

12  |  8, 

’  20  1  10,^ 

>5# 

Examp ,  2.  What  Decimal  of  a  pound  Troy  is  equivalent 
to  10  cz,  iip.  w .  1 6  gr. 


24 

20 

12 


16, 

18,^ 

59i 


363.  But  the  Decimals  of  Sterling  money  may  be  wrote  in 
one  line  by  the  following 

Rule .  Write  half  of  the  greateft  even  number,  in  the  given 
fhillings,  for  the  place  of  primes. 

Let  the  number  of  farthings,  contained  in  the  given  pence 
and  farthings,  pofTefs  the  places  of  feconds  and  thirds  j  ob- 
ferving,  if  the  given  fhillings  are  odd,  to  increafe  the  place 
of  feconds  by  5.  And  to  encreafe  the  thirds  by  as  many  units 
as  there  are  times  24  in  the  pence  and  farthings. 

Divide  half  the  number  of  farthings,  in  the  pence  and  far¬ 
things  (reje&ing  24  or  6  pence,  if  there  is  one)  by  12,  the 
quotient  written  after  the  three  places  before  found,  will  give 
the  Decimal  required. 

Examples. 
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Examples. 

1.  ,  .  10s.  Sd.  is  equal  to  ,53/. 

2.  .  .  13:  IOt  •  •  .  •  •  569375/. 

3.  .  .  15 :  9l  •  •  •  •  579o625^ 

4.  .  .  19 :  ni  .  .  .  •  599 6875/. 

5.  .  .  1 :  10J  .  ,  .  ,0927083/. 

6.  .  .  o:  8|  .  .  .  .  ,0364583/. 

7.  .  .  o:  2|  .  •  •  •  561041^/. 

8.  *  .  o :  oj  .  .  .  .>003125/  ^  - 

One  of  thefe  Examples  explained,  will  make  the  Rule  fa¬ 
miliar  in  the  5th,  viz .  1  j.  10  \d.  Half  of  one  fhilling  is  o, 

write  o  in  the  place  of  primes  ;  10.J  is  41  farthings,  and  1 

added  (for  the  24  contained  in  41)  makes  42,  and  50  added 
(for  the  odd  fhilling)  makes  92,  therefore  the  three  firfi  places 
of  the  Decimal  are  ,092 :  Now  24  taken  from  41  leaves  17, 
its  half  is  8,5  >  which  divided  by  12  gives  7083  ;  thefe  wrote 
as  they  arife,  after  the  former  three  places,  make  ,0927083 
for  the  Decimal  required. 

364.  A  Decimal  of  a  fuperior  Denomination  being  given,  to 
find  its  value  in  the  known  parts  of  inferior  denominations. 

Rule.  Multiply  the  given  Decimal  by  the  number  of  parts 
in  the  next  leffer  Denomination  ;  from  the  product  cut  off 
as  many  places  to  the  right-hand,  as  there  are  in  the  given 
Decimal. 

Multiply  the  figures  above  cut  off  to  the  right-hand  by  the 
parts  in  the  next  leffer  Denomination,  and  from  this  produdf 
cut  off  as  before. 

And  thus  proceed  until  the  leaff  Denomination  is  arrived  at, 
then  the  feveral  parts  cut  off  on  the  left-hand,  are  equivalent 
to  the  given  Decimal. 

Example  1.  What  is  the  value  of  >53334  ^  *? 

20 


10,66680 

12 


8,00160 


Anfvuer  1 0  s.  8  d. 


t 


Example; 
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Example  2.  What  is  the  value  of  ,91112  lb.  Troy* 

IZ 

93344 

20 


18,66880 


-  2,67520 

13,376° 

16,05120 

Anfw.  10  oz,  1  $p.wt.  16  gr, 

365.  But  the  value  of  the  decimal  part  of  a  pound  Sterling 
may  be  exprefled  in  one  line,  thus : 

Double  the  place  of  primes  for  (hillings,  and  if  the  fecond 
place  be  5,  or  exceed  5,  reckon  1  (hilling  more ;  the  figures  in 
the  fecond  and  third  places  (rejecting  5  in  the  fecond  place) 
are  fo  many  farthings,  abating  1  for  every  24. 

Examples, 

1,  The  value  of  0,92763/.  is  i8r.  6|. 

2  . 0,87638 /.  is  17  :  6^, 

3  . 0,09937/.  is  i:iiJ. 

4.  ....  0,0428  /.  is  o:  10L. 

5 . 0,0095  /.is  o:  21. 


CHAP.  XXV. 

Of  the  Management  of  Circulating 

Decimals. 


366.  npHOSE  Repetends,  which  confift  of  the  fame  num- 
JL  ber  of  places,  are  called  fimiliar  j  thus  ,/o^,  and 
jf  are  fimilar  Repetends. 


367* 
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367.  Similar  Repetends  that  begin  at  the  fame  place,  viz. 
at  the  place  of  units,  primes,  feconds,  &c.  are  faid  to  be  con¬ 
terminous. 

368.  A  finite  expreffion  may  put  on  the  form  of  an  infinite, 
by  making  cyphers  the  Repetend.  And, 

A  fmgle  Repetend  may  put  on  the  form  of  a  compound  Re¬ 
petend,  without  altering  its  value;  thus  0  may  be  wrote  ,0$ 

or,  4\i >  or  044#-  .  For  &c- 

369.  Hence  any  given  Repetend  may  put  on  the  form  of  an¬ 
other  Repetend,  if  the  number  of  repeating  figures  in  the  lat¬ 
ter  be  a  multiple  of  the  number  of  repeating  figures  in  the 
former. 

Thus  the  Repetend  0,4#  confiding  of  two  figures,  may  put 
on  the  forms  of  Repetends  confiding  of  4,  6,  8,  10,  6\\ 
figures;  that  is,  0,4#  —  0,^545' ==  o,5s454£  =  9j^545454/> 
&c. 

370.  Any  two  or  more  diflimilar  Repetends  may  be  made 
fimilar,  by  transforming  them  intoother  Repetends,  which  fhall 
confid  of  as  many  places  of  figures,  as  the  lead  common  mul¬ 
tiple  of  the  feveral  numbers  of  places,  found  in  all  the  Repe¬ 
tends,  contains  units* 


E  x  a  m  p 
Diflimilar; 

o,U 

E  X  A  M  P 

o,i7i 

0,3  u 

0,32// 

oj 


Made  fimilar, 

0,44 

o  44 

I.  E  2. 

°07547£ 

0,3/4242^ 

0095950 


In  the  lad  Example  6  is  the  lead  common  Multiple,  and 
therefore  the  fimilar  Repetends  confid  each  of  6  places. 

371.  A  pure  Repetend  may  put  on  the  form  of  a  mixt  Re¬ 
petend,  without  altering  its  value;  thus  0,4$  may  be  wrote 
o,40 ;  or  o,450  >  or  °)4540> 


— -  1  o 
5  4-  — 

9  9  O' 


4-  _J_  5  4 


For  0,40 
And  -j'o  + 

Again,  0,454# 

AnrJ  JL5 _ 1 - ibA _ — 

jcoT  s9oo— ’ 


of-1-— -4-4- 

9  9  *  I  o— -  I  o  • 

3  9  6  _l  54_ - 450. 

9  9  6  •  99  o - 990- 

-Jtl _ L45  of  _ _ * 

-IOO  I  99  1  o  Of 

4  11  4-  4-5  - 

00* 


9  9 


9  9  0  o 


vVo,  by  Jrt.  333. 

=H=° ,0. 

=tVo+w^,  by  Art.  333. 

=jfSS=*5=°0* 

37  2' 


Chap,  XXV.  of  Circulating  Decimals. 

372.  Hence  any  two  or  more  fimilar  Repetends  may  be 
TOde  conterminous,  that  is,  may  begin  at  the  fame  place. 

Example  i. 


Make  o,^  and  0,7 33*1/ conterminous.  This  will  be  per¬ 
formed  by  making  o,^o(f  put  on  the  fame  form  with  0,73/147, 
viz.  that  of  a  mixed  Repetend  having  2  finite  places;  thus* 
©>40^40. 


E  X  A  M  P  L  E.  2. 


Similar  Repetends 

0,3/4242^ 

°4959S9 

°>32^7777# 


Made  conterminous* 

47^47 5# 

0,32^24247' 

°> 59/95950 
■  °>3 2$177li 

0,11/1 1 II/ 


373:.  The  expreflion  — — 


may  be  called  a  mixed  Fraction  5 


its  Numerator  con  fids  of  a  mixed  decimal  number  equal  In 
value  to  1 4  -ifar,  and  the  above  mixed  Fra&ion  is  defigned  to 
reprefent  the  quotient,  made  by  dividing  the  faid  mixed  deci¬ 
mal  Numerator  by  9  the  Denominator  \  which  Fraction,  if  re¬ 
duced  to  a  Decimal  by  Jrt.  322.  will  produce  a  mixed^Repe- 
tend  :  See  the  Work. 


9)  14,2000  &c. 

.1,5777  =  1,5^. 

.374-  fiance  every  mixed  Repetend  may  be  reduced  to  & 
mixed  Fradhon,  whole  Denominator  fhall  be  9,  99,  qqq,  or 
9999,  &c.  by  multiplying  the  finite  part  of  the  mixt  Repetend,, 
by  as  many  nines  as  there  are  circulating  figures  in  the  Repe¬ 
tend,  and  adding  the  faid  Repetend  to  the  produft  for  a  Nu¬ 
merator. 


For  the  mixed  Repetend  i,tf=  1,5  of  ^  by  Jrt.  097. 
Which  being  multiplied  by  10  will  become  154,  by  Jrt. 
SIS' 

Now  to  reduce  15J  to  an  improper  Fra&ion,  by  Jrt.  268. 
the  finite  number  15  muft  be  multiplied  by  9  the  Denominator* 
and  the  Repetend  7  muft  be  added  thereto  to  make  the  Nume- 

142 

rator  of' the  equivalent  improper  Fraction  - - 5  which  Nume- 

9 

rator  being  divided  by  10  to  deftroy  the  former  Multiplication 
14,2 

becomes  by  Jrt .  318.  the  fame  as  will  be  found  from  the 
9 

!  above  Rule, 


J 
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375.  But  if  we  make  ufeof  the  method  delivered  in  Art.  79. 
the  above  procefs  will  be  rendered  much  fhorter. 

Thus,  From  1,5  x  10  zz  15,0 
Take  ....  1,5 

Remains  1,5  X  9  zz  13,5 
Add  the  Repetend  7 

V  p  ■ 

Numerator  .  .  14,2 

376.  And  fince  the  Repetend  7  is  to  be  added,  it  will  be 
done  with  lefs  trouble  by  annexing  it  to  the  finite  part  15* 
inftead  of  the  cypher.  Thus, 

From  1,5  x  10  +,7  zz:  15,7 

Take .  1,5 

Remains  theNumerator  zz  14,2 

377.  Therefore  in  order  to  reduce  any  mixt  Repetend  to  a 
tnixt  Fradtion;  write  the  mixt  Repetend  down  without  dafh- 
ing  its  repeating  figures,  and  remove  the  feparating  comma  as 
many  places  toward  the  right-hand  as  there  are  figures  in  the 
Repetend ;  write  the  finite  part  of  the  mixed  Repetend  under 
the  former,  placing  the  right-hand  figure  and  feparating  comma 
of  this,  under  the  right-hand  figure  and  feparating  comma  of 
that ;  then  fubtradf  the  latter  from  the  former,  and  the  remain¬ 
der  will  be  the  Numerator  of  the  mixed  Fraction  required; 
and  its  Denominator  will  be  as  many  nines,  as  there  are  re¬ 
peating  figures  in  the  Repetend. 

f 

Examp .  1.  Reduce  0,4 to  a  mixed  Fradtion. 

From  0,475  x  100  —  47>5 

Take  the  finite  part  zz  0,4 

Remains  .  .  .  .  47,1 

Therefore  0,4^5  zz  ^bL 

99  , 

Examp .  2.  Reduce  0,348^73^  to  a  mixed  Fraction. 

From  0,3485734  x  10000  zz  3485,734 


Take  the  finite  part  .  ~  0,348 
Remains . 3485,386 


Therefore  0,348/73^  ~  . 

9999 

378.  If  all  the  decimal  part  of  the  exprefiion  be  a  Repetend, 
the  Fradtion  arifing  will  be  wholly  yulgar,  and  not  mixed. 


Example* 
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Examp.  3.  Reduce  36,/  to  a  Vulgar  Fra&ion. 
From  36,7  x  10  zz  367,0 
Take  the  finite  part  zz  36,0 


*7$ 


» i 


Remains 


33i: 


Therefore  36 ,7  zz  3-31. 

;  9 

Examp.  4.  Reduce  3,^4/  to  a  Vulgar  Fraction. 

From  3,842  x  1000  —  3842,0 

Take  the  finite  part  zz  3,0 


Remains  .  . 

Therefore  3,^4/ 


•  3839,0 

—  3839 
999 ' 


379.  If  the  Repetend  begins  among  the  places  of  integers, 
then  as  many  cyphers  muft  be  annexed  to  the  mixed  Repe¬ 
tend  and  finite  part,  as  will  be  fufiicient  for  the  removing  the 
feparating  comma,  the  required  number  of  places. 

;  -  t>  * 

Examp.  5.  Reduce  57,7  to  a  Vulgar  Fraction. 

From  57x10  zz  570,0 
Take  the  finite  part  zz  50,0 


Remains  .  ,  . 

Therefore  57,7 


520,0 

520 


y 

Examp.  6.  Reduce  42/5,84?  to  a  Vulgar  Fra£ion. 

From  4275,84  x  10000  zz  42758400 
Take  the  finite  part  .  zz  4200 


1 

Remains  .  . 

Therefore  42/5, 


42754200 
=  4275420Q^ 
9999 


Examp .  7.  Reduce  57 94^7,946,  &c.  to  a  Vulgar  Fra&iom 
From  579460  x  10000  5794600000 

Take  the  finite  part  .  .  500000 

Remains  .....  5794100000 

Therefore  5/94^7,946,^.  =iZ21I£2£22.. 

9999 

380.  If  the  expreffion  be  a  pure  Repetend,  the  above  Rule 
will  give  its  equivalent  Vulgar  or  mixed  Fradiion. 

Ex  amp. 
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Examp,  8.  Reduce  0,00^  to  its  equivalent  mi&ed  Fraction;* 
From  0,0075  x  100  fe  0,75 
Take  the  finite  part  zz  0,00 

Remains  .  .  .  0,75 

Therefore  o,ooH  .  £lZl. 

;  ..  99 

Examp,  9.  Reduce  6,f#  to  a  Vulgar  Fraction* 

From  0,75  x  100  ==  75,6 

Take  .  .  ,  .  ,  .  0,6 

Remains  .  .  .  -  *.75,6 

Therefore  .  =t  21.  See  ifr/.  337, 

99 

Examp.io. Reduce  ^  to  a  Vulgar  Fraction* 

From  7,5  x  100  zz  750 
Take  ....  .  00 

Remains  ....  750 

Therefore  .  zz  21 2. 

99 


C  H  A  P.  XXVI. 

Addition  ^/Decimal  Fractions. 

«.  ■ .»  ■  ?  *  ■  ■ 

381.  fTT^  O  fuch  as  well  underftand  the  Notation  of  Decimal 
|  Fractions,  all  the  varieties  of  their  Numeration,  to 
wit,  Addition,  Subtraction,  &c.  will  be  as  eafy  as  the  operations 
by  whole  numbers;  therefore  he  that  would  be  a  good  profi¬ 
cient  in  Decimal  Arithmetic,  mull  thoroughly  underftand  the 
Chapters  aforegoing. 

382.  When  divers  Decimal  Fractions  are  given  to  be  added 
together,  they  mull  firft  of  all  be  orderly  placed  one  under  an¬ 
other,  according  to  the  doCtrine  of  their  Notation.  So  if  thefe 
Decimal  Fractions,  to  wit,  .125,  .39,  and  .7  were  given  t® 
be  added,  they  mull  be  written  thus ; 

.125. 

•39 

•7 

Of 

9 
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Or  if  you  will  have  the  fame  number  of  places  to  be  in  all 
the  Decimals  given,  without  altering  their  values,  they  may 
be  writ  thus: 

J25 

♦39° 

.700 

Not  thus* 

.125 

•39 

•7 


For  the  figures  or  Cyphers,  which  are  of  like  degrees  or 
places,  muft  be  fubfcribed  diredfly  one  under  another,  viz. 
tenth  parts  or  primes  muft  be  fet  down  exa&ly  under  tenths ; 
alfo  hundredth  parts  or  feconds  are  to  be  placed  under  hun¬ 
dredth  parts :  As  you  fee  in  the  firft  Example,  where  3  or  three 
tenth  parts  in  the  fecond  Decimal,  ftand  diredfly  under  1  or 
one  tenth  part  in  the  firft  Decimal ;  likewife  7  or  feven  tenths 
in  the  third  Decimal,  ftands  diredtly  under  the  tenths  in  the 
former  ;  and  fo  of  the  reft. 

383.  In  like  manner,  when  mixt  numbers,  which  confift  of 
Integers  and  Decimal  parts,  are  given  to  be  added,  due  refpecl 
muft  be  had  to  their  fubfcription  one  under  another  :  So  if 
thefe  mixt  numbers,  to  wit,  32.056,  7.07,  and  1.9  were  given 
to  be  added,  they  are  to  be  writ  down  thus  ■ 

32.056 

7*07 

1  *9 


384.  To  add  finite  Decimals :  Having  placed  the  Decimals, 
and  drawm  aline  underneath  in  manner  aforefaid,  add  them  to¬ 
gether,  beginning  with  the  outermoft  rank  towards  the  rigbt-r 
hand  (as  has  been  taught  in  Addition  of  whole  numbers  of  one 
Denomination  :  )  So  if  the  Decimals  in  the  firft  Example  of 
Art.  382.  were  given  to  be  added,  firft  fubferibe  5,  which  is 
all  that  ftands  in  the  firft  rank  towards  the  right- 
hand  ;  then  proceeding  to  the  fecond  rank,  fay  9  .125 

and  2  makes  ii  5  wherefore  fet  down  1,  which  is  .39 

the  excefs  of  11  above  10  ;  and  for  the  10  carry  1  .7 

in  mind  to  the  next  rank,  faying  I  in  mind  added  — - — - 

to  7  makes  8,  v/hich  added  to  3  and  1  makes  12;  1,215 

wherefore  write  2,  which  is  the  excefs  of  12  above 

N 


10 
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10,  under  the  line,  referving  1  in  mind  for  the  10;  then  prefix 
a  point  before  2,  which  ftands  in  the  firft  place  of  Decimals ; 
and  on  the  left-hand  of  the  point,  to  wit,  in  the  place  of  units, 
or  firffc  place  of  integers,  write  1  (being  the  1  in  mind  ; ) 
which  done,  the  fum  of  the  Decimals  given,  is,  1.215,  that  is 
one  integer  (whether  it  be  a  perch,  yard,  foot,  &c.) 
and  ^^5  parts  of  an  integer,  as  you  fee  in  the  Ex-  32.056 

ample.  In  like  manner,  thefe  mixt  numbers  32.056,  7.07 

7.07.  and  1.9  being  given  to  be  added,  their  fum  will  1.9 

be  found  to  be  41.026,  that  is  41  integers,  and  - — - 

parts  of  an  integer,  as  you  fee  in  the  Margin.  41.026 

385.  To  add  Decimals  that  have  fingle  Repetends. 

Rule.  Make  the  Repetends  conterminous ;  then  add  up  the 
right-hand  column,  and  add  thereto  as  many  units  as  there  are 
nines  contained  in  the  fum,  fo  lhall  the  figure,  to  be  placed 
under  that  column,  be  a  Repetend,  and  the  reft  of  the  procefs 
will  be  as  in  Art .  384. 

Example  i.  Example  2. 


Numbers 

Made  conter- 

Numbers 

Made  conter- 

propofed. 

minous. 

propofed. 

minous. 

2,3* 

^3Z 

4.7 

4.72/ 

2,/ 

2,7  i 

28,88$ 

4>7S* 

4>70 

3» 

3,000 

O,# 

°>3Z 

25,20 

25,26^ 

5.8 

5.80 

18,# 

18,77^ 

4.72 

4.72 

5. 

5.555 

20,7/ 

86,213: 

In  the  firft  Example,  the  fum  of  the  right-hand  column  is 
22,  which  contains  2  nines  ;  therefore  fay  22  -J-  2  =  24;  fet 
down  £  for  a  Repetend,  and  carry  2.  The  reft  of  the  ope¬ 
ration  being  as  common. 

In  like  manner,  the  fum  of  the  right-hand  column  (in 
Example  2,)  being  30,  contains  3  nines;  therefore  30  -f-  3  — 
33  :  Therefore  3  is  wrote  for  the  Repetend,  and  3  carried  to 
the  next  column. 

386.  To  add  Decimals  having  compound  Repetends. 

Rule.  Make  the  Repetends  fimilar  and  conterminous,  and 
add  as  in  Art.  384.  then  to  the  right-hand  figure  of  the  fum 
add  as  many  units,  as  are  carried  from  that  column  of  figures, 
wherein  all  the  Repetends  begin  together,  to  the  column  next 
above  it :  Laftly,  dafli  off  for  a  Repetend,  as  many  places  as 
were  fo  in  the  numbers  added  together. 

1  Example 
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Example  r. 
Numbers  Made  fimilar  and 
conterminous. 

1 62,^62 1 6^ 


propofed. 

/6/, 

2^Z 

5> 


2>03939Z 

I72,/2222/ 
3^6923  fl 
5,000000 

346,093007 

2 


Example  2. 

Numbers  Made  fimilar  and 
conterminous. 
134,0909090^ 
97,26^6666^ 

9>°%Z3333Z 
1,50000000 
0,81^8148/ 

242,75572389 

I 


propofed. 

*34>  H 
97,2^ 

99,08^ 

jj5 


Anfwer  34^^9300^  242575$72390 

In  the  firft  Example,  the  number  2,  which  is  added  to  the 
right-hand  place,  is  the  fame  which  is  carried  from  the  place 
cf  primes,  where  the  Repetends  begin  together,  to  the  place 
next  above  it. 

And  in  the  fecond  Example,  the  number  1,  which  is  fo  ad¬ 
ded,  is  the  fame  with  that  carried  from  the  place  of  thirds. 

387.  To  add  approximate  Decimals. 

Rule.  Place  and  work  as  in  Art .  382  and  384.  only  obferve, 
that  the  certain  places  of  the  Decimal  are,  for  the  moll  part, 
fewer  by  one  than  the  Decimal  places  in  any  one  of  the  Ap¬ 
proximates  given, 

12.34518 — • 

10.5 

.28 

3-45455 
1.41421 
1.25928  + 


29.2532  .  certain. 


This  Rule  is  fuch,  that  we  {hall  fcarce  ever  err  more  than 
unky  in  the  laft  place  ;  but  by  two  operations,  one  made  with 
more  than  juft,  the  other  made  with  lefs  than  juft,  we  (hall 
always  be  able  to  judge  how  far  is  certain,  viz,  as  far  as  they 
agree. 


i  So  Subtraction  of  Decimal  Fractions.  Chap, XXVII* 

12.34518 
10.5 
.28 


3-45455 

1. 4 1 422 

1.25929 


12.34517 

10.5 

.28 

3*45454 

1.41421 

1.25928 


29.25324 


29.2532° 


CHAP.  XXVII. 
Subtraction  of  Decimal  Fractions. 

388.  nnO  fubtraft  finite  Decimals :  Having  firft  fet  down 
the  greater  of  the  two  numbers  given  (whether  it  be 
a  whole  number,  mixt  number,  or  Decimal)  and  the  lefter  under 
the  greater,  according  to  the  directions  in  Art.  382. 
proceed  as  you  are  taught  in  Subtraction  of  whole  *837 

numbers:  So  if  this  Decimal  FraCtion  .784  were  .784 

given  to  be  fubtraCted  from  this  Decimal  .837,  the - 

remainder  will  be  .053,  that  is,  Parts  of  an  *053 

integer :  In  like  manner,  if  this  mixt  number 
78.919  were  given  to  be  fubtracted  Irom  295.094*  the  remain¬ 
der  will  be  216  TVoV  each  of  which  Examples- 
you  may  obferve  that  10  is  borrowed  as  often  as  295.094 
need  requires,  according  to  the  Rules  of  Subtrac-  78.919 

tion  of  whole  numbers  of  one  Denomination  *.  — - 

Note  alfo ,  when  the  Decimals  in  both  the  nurn-  216.175 
bers  given  do  not  conn  ft  of  the  fame  number  of 
places,  that  Decimal  which  is  defective  in  places  towards  the 
right-hand,  fhould  have  the  void  places  filled  up  with  cyphers, 
or  at  leaft  cyphers  mu  ft  be  fuppofed  to  be  annexed  :  So  if  this 
Decimal  .04338  be  given  to  be  fubtraCted  from 
this  .65,  the  remainder  will  be  found  to  be  .60662  .65000 

and  the  work  will  ftand  as  in  the  Margin;  where  .04338 

you  fee  the  three  void  places  are  fuppiied  with  • - — — * 

cyphers,  and  then  the  operation  is  as  in  whole  .60662 
numbers,  by  borrowing  10  as  often  as  the  loweft 
figure  cannot  be  fubtraCted  from  the  upper. 
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389.  To  fubtraft  Decimals  that  have  Repetends.  ^ 

Rule.  Make  the  Repetends  fimilar  and  conterminous,  and 
fubtraft  as  in  Art .  388.  obferving  only,  if  the  Repetend  of  the 
number  to  be  fubtra&ed,  be  greater  than  the  Repetend  of  the 
number  it  is  to  be  taken  from  ;  that  then,  the  right-hand  figure 
of  the  remainder  mu  ft  be  lefs  by  unity  than  it  would  be  it  the 
exprefiions  were  finite.  Note ,  I  he  Repetend  in  the  remain¬ 
der  will  confift  of  as  many  places  as  thofe  of  the  other  two 
numbers. 


Example  i. 


From  no,0 
Take  94>H5% 

Remains 


Example  2. 

Made  conter-  Made  conter¬ 
minous.  minous. 

no,66660  From  5,0^  5i°33% 

94,14583  Take  3,041^  3>°4^ 


16,52083' 


Dedudf 

Remains 


i,99t7 

1 


Example  3. 


Made  fimilar 
and  conter¬ 
minous. 


From  6,^7142$  6,5^14283' 

Take  3,6^2$  3,6^2842$ 

Remains  2,9/8585^ 
Dedudl  1 


Example  4. 
Made  fimilar 
and  conter¬ 
minous. 

From  10,5  10,500 

Take  3,4  g  3.4  U 


Dedudl 

Remains 


7,046 

I 

iMt 


Remains  2,928585^ 

390.  To  fubtradf  approximate  Decimals. 

Rule.  Place  as  in  Addition,  and  fubtrad  as  in  Art.  388.  and 
the  laft  place  will  never  err  more  than  an  unit,  if  both  are 
made  more  than  juft,  or  both  lefs  than  juft. 


10.5 

3*45  455 

7.04545— 


84.3275  + 
2.1847  + 

82.1428  . 


N  3 


C  H  A  P, 


(  i8a  ) 


CHAP.  XXVIII. 

Multiplication  of  Decimal  Fractions. 

391.  *\1[  7*  ^  E  N  two  numbers  are  given  to  be  multiplied, 
VV  and  are  both  mixt  numbers,  or  both  Decimal 
Fra&ions,  or  one  of  them  a  whole  number,  and  the  other  a 
Decimal  or  mixt  number,  (which  are  all  the  cafes  that  can 
happen)  there  is  no  neceflity  of  writing  them  precifely  one  un¬ 
der  the  other,  as  in  Addition  and  Subtraction  ;  for  the  product 
or  number  fought  in  Multiplication  depends  not  upon  any  re¬ 
gular  placing  of  the  two  numbers  given  :  So  if  this  mixt 
number  56.3  were  given  to  be  added  to  this  mixt 
number  1.30526,  they  ought  to  be  fet  down  one  1.30526 
tinder  the  other,  as  you  fee  (according  to  Art .  56.3 
382.)  but  if  they  are  to  be  multiplied  one  by  the 
other,  they  may  be  writ  thus: 

1.30526 

56.3 


392.  To  multiply  finite  Decimals Multiply  the  numbers 
given  as  if  they  Were  whole  numbers  ;  then  cut  off  always  from 
the  product  by  a  point  or  comma,  fo  many  places  towards  the 
right-hand,  as  there  are  places  of  Decimal  parts  in  both  the 
numbers  given  to  be  multiplied ;  that  done,  the  figure  or  fi¬ 
gures,  if  any  happen  to  be,  on  the  left- har^d  of  the  faid  point 
or  line  of  reparation,  declare  the  integer 'd*  integers  in  the 
produ&,  and  thofe  on  the  right  hand  of  the  point  are  decimal 
parts  of  an  integer  :  So  if  this  mixt  number  1.30526  be  given 
to  be  multiplied  by  this  mixt  number  56.3  (that  is,  56  inte¬ 
gers  and  of  an  integer)  the  product  will  be  found  73,486138, 
that  is,  73  integers,  and  rVoVwq  parts  of  an  integer  ;  for  hav¬ 
ing  chofe  that  to  be  the  Multiplier,  which  will  caufe  leaft 
work,  and  fubfcribed  it  under  the  Multiplicand  (to  wit,  56.3 
tinder  the  1.30526)  proceed  according  to  the  Rules  of  Multi¬ 
plication  of  whole  numbers,  viz.  having  drawn  a  line  under 
the  numbers  given,  multiply  all  the  Multiplicand,  to  wit, 
1.30526,  as  if  it  were  a  whole  number,  by  3  the  firft  multi¬ 
plying  figure,  and  fubfcribe  the  produdi  thereof  which  is 
391578  under  the  line,  and  proceeding  in  like  manner  with 

tho 


i83 
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tlie  other  multiplying  figures  6  and  5,  at  laft  find 
the  total  of  the  particular  produ<ffs,c>/z.  73,486138  ; 
and  becaufe  there  are  fix  places  or  decimal  parts 
in  both  the  numbers  given  (to  wit,  5  places  of 
decimal  parts  in  the  Multiplicand,  and  one  place  in 
the  Multiplier)  cut  off  6  places  to  the  right-hand 
from  the  total  before  produced,  fo  will  it  ftand 
thus  7  3, 48 6 1 3$** Wherefore  the  true  product  is 


1.30526 
56*  3 

39*578 

783156 

652630 


73  TMoVoVor  7^486138,  that  is,  73  integers  73,486138 
and  almoff  one  half  of  an  integer. 

In  like  manner,  if  this  mixt  number  246,25  (that  is  246 
were  given  to  be  multiplied  by  35  integers, 
the  true  product  will  be  found  8618.755  that  *s  246.25 
8618  integers,  and  parts  of  an  integer,  as  you  35 

fee  by  the  operation  in  the  Margin,  where  you  T 

may  obferve  that  two  places  are  cut  off  from  the  123 125 
number  produced  by  the  Multiplication,  towards  73875 

the  right-hand,  becaufe  there  are  two  places  of  - - 

Decimals  in  the  Multiplicand  (the  Multiplier  con-  8618.75 
fifting  of  integers  only ;)  but  if  there  had  been 
decimal  parts  alfo  in  the  Multiplier,  fo  many  more  places  ftiould 
have  been  cut  off',  as  we  fhewed  in  the  firft  Example. 

Again,  if  thefe  two  Decimals  .87  and  .9  (to  wit,  TVo  an^ 
were  given  to  be  multiplied  one  by  the  other,  the  true 
product  will  be  found  to  be  .783,  that  is  78  3 


1000 


.87 

•9 


•783 


parts  of  an  integer,  as  you  fee  in  the  Example  ; 
where  you  may  obferve  that  the  product  is  a 
Fradfion  only;  for  after  3  places  (being  the  num¬ 
ber  of  places  of  Decimals  in  both  the  numbers 
given  to  be  multiplied)  are  cut  off  to  the  right- 
hand,  there  remains  no  integer  on  the  left-hand. 

393.  When  the  Multiplication  is  finilhed,  if  there  anfe  not 
fo  many  places  in  all  as  ought  to  be  cut  off  by  Art,  392. 
(which  may  often  happen  when  the  product  is  a 
Fraction ;)  in  fuch  cafe,  as  many  places  as  are 
wanting,  fo  many  cyphers  muff  be  perfixed  to  the 
produdt  on  the  left-hand  thereof,  and  then  a  point 
or  comma  muff  be  perfixed  to  fign  the  product  fo 
increafed  for  a  Decimal :  So  thefe  Decimals  *0375 
and  .05  being  given  to  be  multiplied  one  by  the 
other,  multiply  375  by  5,  and  there  arifes  1875  : 

Now,  according  to  Art,  392.  I  (hould  cut  off  6 
places  to  the  right-hand,  and  here  are  but  4  in  •oI43^)5° 
all;  therefore  I  prefix  two  cyphers,  to  wit,  as. 
many  as  there  are  places  wanting,  and  then  perfixing  a  point. 


•°375 

_ -OS 

.001875 

5*525 

.0026 

”  33*50 

11050 


N  4 


the 
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the  true  produft  will  be  .001875,  or  TTrerzn&nr*  1°  like  manner, 
if  this  mixt  number  5.525  be  multiplied  by  this  Decimal  .0026, 
the  true  product  will  be  found  to  be  .0143650  (or 
as  you  may  fee  by  the  operation  in  the  Margin,  where  one 
cypher  is  perfixed  to  the  numbers  arifing  from  the  Multiplica¬ 
tion  to  difcover  the  true  product, 

394.  To  multiply  a  finite  Decimal  by  a  Decimal  which  has 
a  Repetend. 

Rule.  Reduce  the  repeating  Decimal  to  its  equivalent  Vul¬ 
gar  or  mixt  Fra&ion,  by  Art.  377.  multiply  the  finite  Decimal 
by  the  Numerator  of  fuch  Fra&ion,  as  in  Art.  392.  and  di¬ 
vide  by  its  Denominator,  according  to  the  method  taught  in 
Art.  ic8.  fo  (hall  the  refult  be  the  product  required. 

The  reafon  of  this  operation  will  appear  from  Art .  299, 
Example  1.  Multiply  48,734  by  0,0^. 

0,0^  ~  -2^  by  Art.  380. 

48,734  X  0,42=  19,4936  by  Art.  392. 

And  *■?..? ~  2,16595  the  Anfwer. 

9 

Note ,  When  the  Divifor  is  a  fingle  9,  it  feems  eafier  to  ufe 
the  common  method  of  Divifion,  than  to  proceed  by  Art .  108, 
Example  2.  Multiply  48,75  by  4. 

48,7^  =--38’8  by  Art.  377, 

9 

438,8  X  4  =  1755,2  by  Art.  392. 

And  —  195,0/,  the  Anfwer. 

9  . 

Example  3.  Multiply  58,7^45  by  7. 

58, 7^4,5'  =  i-7°5’-8  by  Art.  377. 

999 

58*7 

And  58705,8  X 7  =410940,6  b y  Art.  391. 

7 

Alfo  410940,600  divided  by  999=411,3  of 
4x0,350 
1  1 


Where  obferve,  that  becaufe  there  is  one  Decimal  place  in 
the  Dividend  410940,6,  therefore  there  is  one  Decimal  place 
in  the  Quotient  411,3,  alfo  that  the  remainder  (519)  will  al¬ 
ways  bt;  a  Repetend,  Example 


t 
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,  / 

Examp.  4.  Multiply  48,76  by  0,1345. 

=  by  377. 

999 

->1 

134,4  x  48,76  =6553,344  by  Art .  39a. 

48,76 

8064 

9408 

10752 

5376 

*  '  1  "■ 111  '  '■  » 

6553,3440°  divided  by  999  =  6,559  ^^of-JL. 

655989  999  1000 

1 

_ 

6>559-'J°S 

395.  To  multiply  Decimals  when  both  Fa£tors  have  Re- 

petends. 

Rule.  Reduce  them  to  Vulgar  or  mixt  Fractions,  by  Art . 
377 .  then  multiply  their  Numerators  together,  as  in  Art .  392. 
Laftly  divide  by  each  of  their  Denominators  feparately,  accord¬ 
ing  to  Art .  108. 

This  procefs  is  the  fame  as  in  Multiplication  of  Vulgar 
Fra&ions. 


Example  1.  Multiply  2,£  by  5,^. 

~  and  5,^  by  Art.  378. 
9  9 

21  X51  =  1071  by  Art.  78, 

JQ5 

9)1^ 

92XIi! 

J3>?  And  I2zi  =  13^ 

9  x9 


Example 
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\ 

Example  2.  Multiply  i,X  by  i,/. 

i,/  =  —  by  Art.  378. 

9 

10  X  10=  100 
9)100 

9)11^1111111 


Xy 234567  90  the  Anfwer. 

Example  3.  Multiply  3,14#  by  4,^ 

3,1  U  —  and  4,^  :=if21  by  Art. y]y.  and  378. 

4293  X  311,4=:  1336840,2  by  Art .  392. 

3*U4 


1717a 

4293  1336840,2 

4293  999  = *  i33s>I^by^«  io8» 

12879 

1336840,20  and  ^—££—13,5*6953* 

^38 1 7 

i338>1 * * * * *7%783783783783 
13S  168512960492764 

1  2  2  3  4  4  5 

m  mmm  »■■■  1  . .  — . ,»», 

i3>5/69532l69533l6952 

The  operation  of  the  Divifon  by  99  is  continued  by  writing 
(783)  the  Repetend  of  the  former  Quotient  as  often  as  was 
convenient,  that  the  reader  might  be  the  better  fatisfied  that 
/69s 33  will  repeat  in  the  latter  Quotient, 

396*  To  multiply  finite  or  approximate  Decimals,  fo  that 
the  product  (hall  confift  of  no  more  than  a  determinate  number 

of  places. 

Rule.  Under  that  place  in  the  Multiplicand,  thought  necef- 
fary  to  be  retain’d  in  the  Produ&,  write  the  unit’s  place  of  the 
Multiplier,  and  invert  the  order  of  all  its  other  places;  that  is, 
write  the  Decimals  on  the  left,  ajjd  the  integers  (if  any)  on 

the  right,  °  v 
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In  multiplying,  omit  thofe  places  in  the  Multiplicand  which 
ftand  to  the  right  of  the  digit  multiplying  by,  and  let  the  right- 
hand  place  of  every  line  hand  under  each  other. 

In  each  line,  let  the  loweft  place  be  increafed  by  the  carriage 
which  would  arife  from  the  omitted  places,  carrying  i  from  5 
to  15,  2  from  15  to  25,  3  from  25  to  35,  lAc.  inftead  of 
carrying  1  for  every  10  5  and  the  fum  of  thefe  lines  will  give 
the  produ£f,  generally  exa<ft. 

Note ,  in  multiplying  approximate  Decimals  by  the  method 
of  Art.  392.  many  figures  in  the  product  will  be  uncertain,  the 
finding  of  which  will  be  avoided  by  ufing  this  Rule. 

Example  I,  Multiply  384,672158,  by  36,8345. 

Now  feeing  there  would  be  10  decimal  places  in  the  produdf, 
whereof  the  greateft  part  are  upneceflary  j  therefore  keep  only* 
4  decimal  places  in  the  product. 


384,672158 

543M3 _ 

115,401647  . 
23080329  .  . 

3°77377  •  •  • 

I 15402  .... 

15387  . 

*9*3 . 


14169,2065  ...»*• 


384,672158 

3638345 


*923 

15386 

115401 

3077377 

23080329 

115401647 


360790 

88632 

6474 

264 

48 


14169,2066  J  038510 

Here  the  Example  is  wrought  both  ways,  by  which  may  be 
eafily  feen  what  is  fav’d  by  the  Rule. 

In  this  Example,  becaufe  it  is  intended  to  keep  4  decimal 
places  in  the  product,  fet  6,  the  unit's  place  of  the  Multiplier 
under  1,  the  4th  place  in  Decimals  of  the  Multiplicand,  and 
invert  the  order  of  ail  the  reft  of  the  figures :  Then  fay  three 
times  8  is  24,  and  carry  2  >  three  times  5  is  15,  and  2  is  17  5 
now  fet  down  the  7  and  carry  j,  becaufe  this  is  the  produdf, 
iarifing  by  multiplying  the  5  that  Hands  over  the  3. 

Again,  6  times  8  is  48,  and  carry  5  j  6  times  5  is  30,  and 

5  is  35,  and  carry  3;  6  times  1  is  6,  and  3  is  9 ;  Now  being 

come  to  the  figure  over  the  6,  fet  down  9,  &c. 

Again,  8  times  5  is  40,  and  carry  4;  8  times  1  is  8,  and  4 

is  12,  and  carry  1 5  8  times  2  is  16,  and  1  is  17  :  Now  being 

come  to  the  figure  over  the  8,  fet  down  7,  and  carry  1,  &V. 
proceeding  in  like  manner  till  all  is  done. 

Example 
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Example  2,  Multiply  3,141592  by  52,74383  fa  as  to  have 
cply  4  Decimal  places  in  the  product. 

3’I4I592 

8347,25 


1570796 

62832 

21991 

1256 

94 

25 


165,6994 


CHAP.  XXIX- 

Division  ^Decimal  Fractions. 

397.  IN  any  of  the  cafes  which  may  happen  in  Divifion,  if 
i  the  Dividend  be  greater  than  the  Divifor,  the  Quotient 
will  be  either  a  whole  number,  or  elfe  a  mixt  number :  But 
when  the  Dividend  is  lefs  than  the  Divifor,  the  Quotient  mult 
necelTarily  be  a  Fra&ion ;  for  a  lefler  number  is  contained  in 
a  greater  once  at  the  leaft,  but  a  greater  is  not  contained  once 
in  a  lefler. 

398.  Sometimes  the  Dividend,  whether  it  be  a  whole  num¬ 
ber,  mixt  number,  or  decimal  Fraction,  is  to  be  prepared  by 
annexing  a  competent  number  of  cyphers  thereto,  to  make 
room  for  the  Divifor :  So  if  32,5  were  given  to  be  divided  by 
17.325,  the  Dividend  32.5  mult  be  increafed  with  cyphers  at 
pleafure  after  this  manner  32.50000,  &c.  Likewife  if  1  were 
given  to  be  divided  by  360,  the  Divifion  cannot  be  made  till 
the  Dividend  1  be  increafed  with  cyphers,  which  being  annex¬ 
ed,  the  Dividend  will  fland  thus  1. 000000,  &c.  Here  note, 
that  the  cyphers  annexed  in  manner  aforefaid,  fupply  places 
of  decimal  parts,  and  will  be  ufeful  in  difcovering  the  quality 1 
of  the  Quotient,  according  to  Art .  400. 

399.  After  the  Dividend  is  prepared  by  annexing  cyphers, , 
when  occafion  requires,  (as  in  the  laft  Rule,)  all  the  places  i 

thereof 
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thereof  muft  be  efteemed  as  one  whole  number*  (to  wit,  con- 
lifting  of  units,  or  integers ; )  and  fo  is  the  Divifor  to  be 
efteemed,  whether  it  be  a  Decimal  Fratftion,  or  mixt  number; 
for  in  all  cafes  the  Divifion  muft  be  performed  in  every  refpedt 
according  to  the  Rules  of  Divifion  of  whole  numbers.  So  if 
this  mixt  number  326.25  were  given  to  be  divided  by  this  mixt 
number  12.3,  you  muft  divide  in  the  fame  manner,  as  when, 
you  divide  32625  integers  by  123  integers.  Alfo  if  this  De¬ 
cimal  .8356  were  given  to  be  divided  by  this  Decimal  .05, 
you  are  to  divide  in  the  fame  manner,  as  when  you  divider 
8356  integers  by  5  integers ;  and  after  the  Quotient  is  found* 
the  degree  or  place  of  the  firft  figure  which  arifes  in  the  Quo¬ 
tient,  is  to  be  enquired  after,  viz.  you  muft  know  how  far  fuch 
figure  is  diftant  from  the  place  of  units,  to  the  end,  that  the 
point  or  comma  which  is  ufed  to  feparate  between  the  place 
of  units  (or  firft  place  of  integers)  and  the  firft  place  of  Deci¬ 
mals,  may  be  duly  fixed :  This  is  the  only  knot  in  Decimal 
Divifion,  and  may  be  refolved  by  the  following  Rule,  viz. 

400.  In  any  of  the  cafes  which  may  happen  in  Divifum  of 
Decimals,  the  firft  figure  which  arifes  in  the  Quotient  will 
be  always  of  the  fame  place  or  degree  with  that  figure  or  cy¬ 
pher  of  the  Dividend,  which  at  the  firft  queftion  ftands  over, 
or  at  leaft  belongs  to  the  place  of  units  in  the  Divifor.  To 
illuftrate  this  Rule,  I  fhall  give  Examples  in  all  the  principal 
cafes;  and  firft,  let  a  mixt  number  be  given  to  be  divided  by  a 
mixt  number,  viz.  Let  it  be  required  to  divide  172.5  by  3.746, 
here  (according  to  Art.  398.)  the  Dividend  muft  be  increafed 
with  cyphers  at  pleafure,  fo  will  it  ftand  thus  172. 500000,  <Ac. 
then  Divifion  being  made  according  to  the  Rules  of  Divifion  of 
whole  numbers,  the  Quotient  arifing  will  be  46049,  &V. 

3.746)172.500000(46049,  &c. 

Now  it  remains  to  feparate  the  integers  in  this  Quotient 
from  the  Decimal  parts ;  to  perform  which,  fubfcribe  the  Di¬ 
vifor  3.746,  orderly  under  the  firft  Dividual  172.50  (being 

3.746)  172.500000  (46,049, 

•  ••09 

3746 

that  part  of  the  Dividend,  whereof  the  firft  queftion  muft  be 
afked)  or  at  leaft  imagine  the  Divifor  to  he  fo  fubfcribed,  and 
the  figure  3  which  ftands  in  the  place  of  units  in  the  Divifor 
i  will  be  placed  under  7,  which  is  the  place  of  tens,  (or  fe~ 
cond  place  of  integers)  in  the  Dividend;  therefore  by  the 

.  .  Rule 
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Rule  before  given  conclude  that  the  firft  figure  arifing  in  the 
Quotient  muft  likewife  ftand  in  the  place  of  tens  (or  fecond 
place  of  integers)  and  confequently  the  next  place  on  the 
right-hand  muft  be  the  place  of  units ;  fo  it  is  evident 
that  the  feparating  point  or  comma  muft  be  placed  between 
the  figure  6  and  o  in  the  Quotient ;  that  done,  the  true  Quo¬ 
tient  is  found  to  be  46.049  &c.  to  wit,  46  integers  and 
Parts  an  integer,  and  fomewhat  more  ;  for  46  is 
lefs  than  the  true  Quotient;  but  46  is  greater  than  it ; 
and  therefore,  tho’,  after  the  aforefaid  Divifion  of  172,500000 
by  3.746  is  ended,  there  will  be  a  remainder,  to  wit,  446, 
which  feems  to  be  greater,  yet  here  it  is  lefs  in  value  than 
-rsW  Part  °f  an  unit  or  integer  ;  and  if  to  that  remainder  you 
annex  another  cypher  and  continue  the  Divifion,  you  will  pro-* 
ceed  nearer  the  truth,  and  not  mifs  part  of  an  unit  of  the 

true  Quotient,  and  in  that  order  you  may  proceed  until  you 
find  a  Repetend. 

Example  2.  Suppofe  this  mixt  number  2.34  be  given  to  be 
divided  by  this  mixt  number  52.125  (where  you  may  obferve 
that  the  Dividend  is  lefs  than  the  Divifor;)  firft  (as  before) 
annex  cyphers  at  pleafure  to  the  Dividend,  to  make  room  for 
the  Divifor,  then  the  Divifion  being  profecuted  as  in  whole 
numbers,  at  length  thefe  figures  will  arife  in  the  Quotient, 
to  wit. 


52.125)  2.3400000  (.0448,  fcfr. 

•  4  • 


52-I25 


448;  and  to  the  end  the  degree  or  quality  of  the  firft  figure  4 
may  be  difcovered,  fubfcribe  the  Divifor  52.125  under  the 
Dividual  2.34000  (for  fo  far  the  firft  queftion  did  extend  in 
the  Divifion  ;)  and  thereby  find  that  the  figure  2,  which  ftandsin 
the  place  of  units  in  the  Divifor,  will  be  feated  under  4,  which 
is  in  the  fecond  place  of  Decimals ;  therefore  the  firft  figure 
arifing  in  the  Quotient  muft  alfo  ftand  in  the  fecond  place  of 
Decimals,  and  confequently  the  firft:  place  of  Decimals  (which 
is  next  on  the  left-hand  to  the  fecond)  muft:  be  fupplied  with 
a  cypher ;  fo  that  if  a  cypher  be  prefixed  on  the  left-hand  of 
4,  and  then  a  point  placed  before  that  cypher,  the  Quotient 
will  at  length  be  difcovered  to  be  .0448,  &c.  or  T*:§A_  and 
fomewhat  more,  that  is  to  fay,  is  lefs  than  the  true 

Quotient,  but  is  greater  than  it  ;  and  if  you  would  pro¬ 

ceed  nearer  the  truth,  you  may  continue  the  divifion,  as  is 
dire&ed  in  the  firft  Example  of  this  Rule. 

Example 
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Example  3.  Where  a  whole  number  is  divided  by  a  Deci¬ 
mal  Fradtion,  viz.  fuppofing  82  integers  were  given  to  be  di¬ 
vided  by  this  Decimal  .056:  After  cyphers  are  annexed  to 
the  Dividend  at  pleafure,  and  the  Divifion  profecuted  as  in 

.056)  82.00000  (146428  &c. 

whole  numbers  (to  wit,  8200000  being  divided  by  56)  thefe 
figures  146428  will  arife  in  the  Quotient;  now  to  the  end  the 
degree  or  feat  of  I,  the  firft  figure  in  the  Quotient,  may  be 
known,  fubfcribe  the  Divifor  .056  under  the  firftDividual  82  (for 
fo  far  did  the  firft  queftion  in  the  Divifion  extend  ;)  and  becaufe 
the  Divifor  is  lefs  than  unity,  fupply  the  place  of  units  by  a  cy¬ 
pher  or  o  prefixed  on  the  left-hand  of  the  point  of  feparation 

.056)  0082.00000  (1464.28 

©  ®  ©  o  c  © 

0.056 

in  the  Divifor ;  alfo  prefix  cyphers  before,  (to  wit,  on  the  left- 
hand  of)  the  integers  in  the  Dividend,  to  reprefent  a  fuccefikm 
of  places  of  integers  (for  the  order  of  places  in  integers  is 
from  the  right-hand  towards  the  left;)  then  the  cypher  or  o 
which  reprefents  the  place  of  units  in  the  Divifor,  ftands  under 
that  cypher,  which  reprefents  the  fourth  place  of  integers  in  the 
Dividend  ( as  you  fee  by  the  Example)  therefore  the  firft  fi¬ 
gure  arifing  in  the  Quotient  muft  alfo  be  feated  in  the  fourth 
place  of  integers,  and  confequently  the  4  firft  places  in  the 
Quotient  will  be  Integers,  and  the  reft  a  Decimal :  So  that  the 
true  Quotient  is  1464  Integers,  and  parts  of  an  Integer, 
and  fomewhat  more,  viz.  1464.28  is  lefs  than  the  true  Quo¬ 
tient,  but  1464.29  is  greater  than  it. 

Example  4.  Suppofe  this  Decimal  .0125  be  given  to  be  di¬ 
vided  by  this  Decimal  .5 ;  after  Divifion  is 
finifhed  according  to  the  Rules  of  Divifion  of  .5). 0125(25 
whole  numbers  (to  wit,  after  125  is  divided  by 
5)  thefe  figures  25  will  arife  in  the  Quotient;  now  to  difcoverthe 
degree  or  feat  of  2  the  firft  figure  in  the  Quotient,  fubfcribe 
the  Divifor  5  under  the  firft  Dividual  .012, 
and  having  (as  in  the  laft  Example)  prefixed  .5)  .0125  C02S 
a  cypher  on  the  left-hand  of  the  point  of  re¬ 
paration  in  the  Divifor,  to  denote,  or  repre-  0.5 

lent  the  place  of  units,  fuch  cypher  or  place 
of  units  ftands  under  the  figure  which  is  feated  in  the  fecond 
place  of  Decimals  in  the  Dividend,  therefore  the  firft  figure 
which  arifes  in  the  Quotient  muft  alfo  be  in  the  fecond  place 
©f  Decimals,  and  therefore  prefixing  a  cypher  to  fupply  the  firft 

place 
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place  of  Decimals,  and  putting  a  point  before  that  cypher,  the 
Quotient  is  at  length  difcovered  to  be  .025  or 

Example  5.  Suppofe  this  Decimal  .8564  be  given  to  be  di¬ 
vided  by  this  .008.  Firft,  annex  cyphers  to  the  Dividend  at 
pleafure,  then  profecuting  the  Divifion  as  in  whole  numbers, 
to  wit,  dividing  .856400  by  8,  the 

Quotient  arifing  is  107050:  Now  .008)856400(107056 
to  difcover  the  degree  or  place  of 

I,  the  firft  figure  in  the  Quotient,  fubfcribe  the  Divifor  .008 
under  the  firft  Dividual  .8,  then 

prefix  a  cypher  to  fet  forth,  or  .008)  000.85640  ( 107.050 

fupply  the  place  of  units  in  the 

Divifor ;  alfo  prefix  cyphers  to  0.008 

reprefent  places  of  integers  in 

the  Dividend  ;  that  done,  the  cypher  or  o,  which  fupplies  the 
place  of  the  units  in  the  Divifor,  (lands  under  the  cypher  which  is 
feated  in  the  third  place  of  integers  in  the  Dividend :  There¬ 
fore  the  firft  figure  arifing  in  the  Quotient  muft  be  alfo  in  the 
third  place  of  integers,  and  confequently  the  three  firft  places 
in  the  Quotient  will  be  Integers,  and  the  reft  a  Decimal;  fo 
that  the  true  Quotient  is  107.050  or  107  Tf- 

Example  6.  Let  it  be  required  to  divide  this  Decimal  Frac¬ 
tion  .73952  by  this  .32  ;  firft,  dividing  73952  by  32,  as  if  they 
were  whole  numbers,  the  figures  arifing  in  the  Quotient  will 
be  2311.  Now,  to  difcover  the  quality  or  value  of  the  faid 
figures,  fubfcribe  the  Divifor  .32  under  the  firft  Dividual  73, 
then  prefixing  a  cypher  as  well  on  the 

left-hand  of  the  Dividend,  as  of  the  .32)  0.73952  (2.311 
Divifor  fo  fubfcribed  (or  imagined  to 
be  fubfcribed)  as  aforefaid,  to  repre-  0.32 

fient  the  place  of  units  in  each  of 

them,  the  cypher  or  o,  which  fupplies  the  place  of  units  in 
the  Divifor,  (lands  under  the  o,  which  represents  the  place  of 
units  in  the  Dividend  ;  wherefore  the  firft  figure  arifing  in  the 
Quotient  will  (land  in  the  place  of  units,  and  confequently 
the  following  places  of  the  Quotient  will  be  a  Decimal  Frac¬ 
tion,  fo  that  the  true  Quotient  is  2.31 1  or  -pJ-~6 . 

401.  Or  the  number  of  Decimal  places  in  the  Quotient  of 
any  fuch  Divifion  may  be  found  thus: 

Rule .  From  the  number  of  Decimal  places  ufed  in  the  Di¬ 
vidend,  take  the  number  of  Decimal  places  in  the  Divifor,  and 
the  remainder  will  be  the  number  of  Decimal  places  in  the 
Quotient,  which  number  of  places  mark  oft'  by  a  point  or 
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not  fo  many  places  therein,  as  this  Rule  requires,  Supply  the 
defeat  with  cyphers  on  the  left-hand. 

In  the  firft  Example,  Art .  400  viz. 

3,746)  172,500000  (46049, 

From  (6)  the  number  of  Decimal  places  in  the  Dividend, 
take  (3)  the  number  of  Decimal  places  in  the  Divifor,  the 
remainder  is  3  ;  therefore  in  the  Quotient  let  3  places  be  mark’d 
off  from  the  right-hand,  thus  46,049, 

In  the  fecond  Example,  Art .  400.  viz. 

52,125)  2,3400000  (448, 

From  (7)  the  number  of  Decimal  places  in  the  Dividend, 
take  (3)  their  number  in  the  Divifor,  there  remains  4  ;  now 
fince  there  are  but  3  places  in  the  Quotient,  therefore  I  cypher 
mu  ft  be  placed  on  the  left-hand  of  them  to  make  their  num¬ 
ber  equal  with  the  above  remainder  4,  and  then  prefix  the  fepa- 
rating  comma,  thus  ,0448. 

From  the  operation  of  thefe  two  Examples  it  follows,  that  this 
Rule  gives  the  fame  refult  with  the  former,  in  Art .  400. 

This  Rule  is  the  converfe  of  that  given  for  cutting  off  the 
proper  number  of  Decimal  places  in  Multiplication,  Art ,  392, 
For,  fince  the  product  of  the  Divifor  and  Quotient  will  be 
equal  to  the  Dividend,  it  will  follow  from  Art.  392.  that  the 
Decimal  places  in  the  Dividend,  muft  be  equal  to  the  fum  of 
thofe  in  the  Divifor  and  Quotient. 

^  402.  If  the  Dividend  be  a  circulating  Decimal,  and  the  Di¬ 
vifor  finite,  ufe  the  repeating  figure  or  figures  in  the  fame  man¬ 
ner  as  cyphers  are  directed  to  be  ufed,  in  Articles  398,  399, 
and  400. 

Examp.  1.  Divide  iqK.oi  by  4. 

4)  195,022  &c. 


4 $>75$  &V.  —4827/3 


1*5*80 

I  H'.s.r/'.  - 


o 


Erantp. 
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Examp.  2.  Divide  6,559/0/  by  48,76. 

48,76)6,559903903  &c.  (,134 “MM' 

4876 

16839 

14628 


22110 

19504 

26063 

24380 


36839 

34628 


22II0 

I9504 

26063 

24380 

1683 

This  Divifion  is  continued  till  the  Repetend  occurs  twice  [ft 
the  Quotient  for  the  reader’s  fatisfa£iion. 

403.  If  the  Divifor  be  a  circulating  Decimal,  make  the  Re- 
petends  of  the  Divifor  and  Dividend  fimilar  by  Art .  370. 
Then,  inftead  of  them,  ufe  the  Numerators  of  their  equivalent 
vulgar  or  mixed  Fra&rons  (found  by  Art.  377.)  in  the  fame 
manner  as  finite  Decimals  in  Art .  398,  399,  and  400. 

Note,  If  the  Dividend  be  finite,  make  it  a  fimilar  Repetend 
by  annexing  cyphers. 

Example  I.  Divide  2,1659/ by  0,0/. 

0,4  \  21,659/ 

o?o  I  2,1659 

0,4^  i9?4936 


ExmPlt 
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Example  2.  Divide  54  by  ,1/* 

I’7\54° 

_ *  J  54 

1,6/486,000(303,75 

48 


60 

48 


120 

112 

8a 

80 

00 

Examp,  3.  Divide  411,351$  by  58,7^4/* 
58764, 5\  411351,9 

58,7  ) 

58705,8/  410940,6^7 
410940,6 


Examp .  4.  Divide  9  by 


45  j  " 

\900 

0 

/  9 

<T, 

45  ^ 

\ 

441 

4°5 

360 

360 

@0® 

02 


Example 
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Example  5,  Divide  13 4  by  $■>$ 
56X  132 
J  )  13 

/  h93o  r 

102 


51. 


170 

153 

*7 

Example  6.  Divide  /, 2345679/^  by  1,/. 

1234567901, 

_ _ i*  J  ^ 

1111111110 ,/  1234567900,  ofl>? 

iiiiiiiiio  V 

1234567900 

Example  7.  Divide  1 3,5/69533  by  4,/9^ 

4297297,^  i35i6953’3 

4->  J  ^5 

4297293>/  i35^939^00(  ,  > 

12891879 

' ■  '■«  *■<■■■  in.’— , 

6250608 

4297293 

17189x72 

2343.97 80 

21486465 


I9533IS 


404=  Divifion  by  finite  or  approximate  Decimals  may  be 
contracted  as  follows. 

Rule .  Let  each  remainder  be  a  new  Dividend,  and  for  each 
fuch  new  Dividend,  point  off  one  figure  from  the  right-hand 
©f  the  Divifor;  obferving  at  each  Multiplication  to  have  re- 

gard 
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gard  to  the  increafe  of  the  figures  fo  cut  off,  as  in  Multipli¬ 
cation  of  Approximates,  Art,  396. 

Example  i, 

384,672158)  14169,2066238510  (36,8345 
•  •  *  *  •  ^154^9^6474 

—  ■  1  M| 

262904188  . 

230803295  . 


*  32100893  .  . 

3°773772  •  • 


*  1327121  .  .  . 
1154016  .  .  . 


*73*05 

*53869  .  .  ,  . 
*9236 

*9234  . 


Example  2® 

95365407)  87,076326  (9,297655 
......  84,288663 


2,787663 

1,873081 


9*4582 

842886 


71696 

65558 

6138 

5619 


519 

468 


4 

0  3  405- 


1 
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,0r  Having  explained  all  neceflary  Rules  in  Divifion,  con¬ 
cerning  Decimal  Fraaions,  I  (hall  give  a  tafte  of  their  excellent 
ufe  by  the  two  following  Queftions,  and  then  conclude  this 
Chapter. 

Ahiefl.  1.  A  merchant  bought  of  gold  plate  356  ounces>  *3 
penny-weights,  and  15  grains,  for  1160  pounds  Stei ling  > 
queftion  is,  what  he  paid  for  an  ounce  ?  Anfw.  3/.  5 s.  \d.  very 
near.  The  operation  by  Decimals  may  be  after  this  manner, 

viz. 

By  the  fecond  Tablet  of  Redu&ion  the  Deci- 1  ^ 

mal  of  13  penny-weights  is  •—  —  — *  * 

The  Decimal  of  15  grains  is  —  —  —  >03I25 
The  fum  of  thefe  two  Decimals  is  —  —  -68125. 


Therefore  the  quantity  of  plate  in  ounces  and  >  356.6812- 

Decimal  parts  of  an  ounce  is  —  —  —  )  3 

Then  by  the  Rule  of  Three,  fay,  if  356.6812 5  ounces  coft 
si  60  pounds,  what  will  1  ounce  cofl  ?  Here  ’tis  evident,  that 
if  I  divide  n6oby  356.68125,  the  Quotient  will  give  the  value 
of  an  ounce,  to  wit,  3.252  pounds,  or  3  pounds,  5  {hillings, 
and  | d.  very  near. 

356.68125)  1160.00000000  (3.252,  &c. 


tyusft.  2.  Suppofe  the  length  of  the  Tropical  year,  (or  the 
fpace  of  time  in  which  the  fun  running  through  the  whole 
Ecliptic  circle,  confiding  of  360  degrees,  is  returned  to  the 
fame  Equinoctial  or  Soiditial  point  from  whence  he  departed) 
to  confid  of  365  days,  5  hours,  and  49  minutes,  the  queftion 
is  to  know  the  fun’s  mean  or  equal  motion  for  1  day,  to  wit, 
what  part  of  360  degrees  the  fun  moves  thro’  in  a  whole  day? 
The  operation  by  Decimals,  thus: 

By  the  tenth  Tablet  of  Redu&ion  the  Decimal  ) 
correfpondent  to  5  hours  is  —  —  —  3 
The  Decimal  of  49  is  • —  —  —  —  —  .034027^ 

The  fum  of  thofe  Decimals  is  —  —  —  —  .242361/ 

Therefore  the  time  given  in  days  and  Deci-  £  065.2422611 
mal  parts  of  a  day  is  —  —  —  —  )  ^  ^ 

Then  by  the  Rule  of  Three,  if  365.24236/ days  give  360 
degrees  (or  a  total  circumference)  what  will  1  day  give  ?  Here 
divide  360  by  365.24236/,  the  Quotient  will  give  the  diurnal 
motion  required ;  which  will  be  found  very  near  .98564,  &V. 
or  ^owo'o  Parts  a  degree,  which  Decimal  being  reduced  to 
the  common  Sexagenary  parts  (by  Art .  364.)  will  give  59'  8", 
ffc.  and  fuch  is  the  fun’s  diurnal  motion  very  near,  according 
to  the  aforefaid  fuppofition  of  the  length  of  the  Tropical  year. 


Chap.  XXIX.  Divijion  of  Decimal  FraSlionu.  igg 

I  fhall  here  add  the  vulgar  Sexagenary  refolution  of  this 
queftion,  that  by  comparing  both  ways  together,  the  excellency 
of  Decimal  Arithmetic  in  calculations  of  this  nature  may  be  the 
more  perfpicuous. 

The  aforefaid  queftions  being  Hated  according  to  the  Rule 
of  Three,  will  Hand  thus: 

Days.  Hours.  Min.  Degrees .  Day. 

If  365  .5  .  49  :  360  ::  1 

The  firft  term  in  the  Rule  mu  ft  be  reduced  into  minutes  (by 
Art .  12 1.)  fo  there  will  be  found  525649  minutes. 

D.  H.  M. 

36S  :  5  :  49 

24 


1465 

730 

87  65  Hours , 
60 


525949  Minutes . 

Likewife  the  third  term  1  Day  muft  be  reduced  to  Minutes, 
which  will  be  found  to  be  1440,  as  you  fee  by  the  following 
operation. 

1  Day,  or  24  Hours . 

60 

a . •Mil  w\ 

1440 

Then  multiply  the  third  term  by  the  fecond,  to  wit,  144$ 
by  360,  the  product  is  518400,  which  being  divided  by  the 
firft  term  525949  the  quotient  will  give  yiw??-  Parts  a  ^e- 
gree,  by  Art.  255.  which  Fraction  being  reduced  to  the  ac- 
cuftomed  Sexagenary  parts  (by  Art.  267.)  will  give  as  before 
59'.  8",  &V.  for  the  fun’s  mean  diurnal  motion:  Now  which 
of  thefe  two  ways  is  the  more  expeditious,  I  leave  to  him  whe 
is  fkilled  in  both  to  determine. 


O4 
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CHAP.  XXX. 

The  Universal  Rule  of  Proportion. 

406.  IT)  Y  producing  term s9  in  the  following  Rule,  are  meant 
il  whatfoever  neceflarily  and  jointly  produce  any  effect  $ 
as  the  caufe  and  the  time;  length,  breadth,  and  depth;  the 
buyer  and  his  money  ;  the  feller  and  his  goods,  &c.  and  by  * 
produced  terms>  fuch  as  are  the  effe£Is  of  the  former,  as  pur- 
chafe,  produce,  expence,  gain,  lofs,  intereft,  value,  &c. 


Rule, 


1.  Set  down  the  terms  exprejfmg  the  condition  of  the  quejlion  in 
one  liney  and  in  any  order. 

2.  Under  each  conditional  termy  fet  its  correfponding  one ,  in  a- 
nother  line. 

3.  Multiply  the  producing  terms  of  one  line,  and  the  produced 
term  of  the  other  line ,  continually ,  and  take  the  refult  for  a 
Dividend . 

4.  Multiply  the  remaining  terms  continually ,  and  let  their  pro - 
dudt  he  the  Divifor . 

5.  The  Quotient  of  this  Divifion  will  be  the  term  required . 

This  Rule  is  fo  general,  as  to  comprehend  all  cafes  that 

come  under  the  common  Rule  of  Three,  whether  direct  or  in- 
verfe  ;  whether  fingle,  or  any  how  compounded  ;  in  integers  or 
fractions  ;  fo  that  queftions  in  any  of  the  above  Rules,  where 
proportion  is  ufed,  may  be  readily  folved  thereby. 

Example  1.  (Being  the  hrft  propofed  in  Art.  145.)  If  4 
Rodents  fpend  19  pounds  in  3  months,  how  much  will  ferve  8 
iludents  9  months? 


Students ,  f.  Mon , 

The  terms  exprefHng  the  condition  ) 

of  the  queftion  - - -  )  ^  *9  3 

The  terms  correfponding  to  them  }  q  a 

putting  A  to  fignify  the  anfwer —  j  -  9 

Here  the  Undents  and  months  are  producing  terms,  and  the 
money  or  expence  is  produced, 

And  therefore  the  producing  terms  of  the  lower  line,  viz . 
8  (Indents  and  9  months,  are  to  be  multiplied  by  19/.  the 
produced  term  of  the  upper  line  for  a  Dividend :  And  the  pre¬ 
fect  of  the  remaining  terms  4  (Indents  and  3  months,  is  to 

be 
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be  the  Divifor :  This  Dividend  and  Divifor  exprefted  in  the 
manner  of  a  vulgar  Fra&ion,  may,  by  Art.  276.  ftand  as 
below. 

?  ■  A,  or  the  anfwer. 

4x3 

Which  expreffion  being  abbreviated  by  Art .  266®  will  be 
reduced  as  follows : 

^9i22  1*2211=6  x 19  =  1 14,  the  anfwer. 

4X3  —  1  X  3  I  x  I 

Examp.  2.  (Being  the  laft  Example  propofed  in  Art .  145.) 
If  9  bulhels  of  provender  ferve  8  horfes  12  days,  how  many 
days  will  24  bufhels  laft  16  horfes  ? 

Bujhels.  Horfes .  Days, 

Conditional  terms  -  — - —  9  8  12 

Correfponding  — —  24  16  A. 

Where  the  horfes  and  days  are  producing  and  the  confump- 

don  of  provender  produced,, 

rr^i  r  8x12x24  8x4x24  8x4x8 

Therefore  A  22  — - - — — - - 

9x16  —  3x16  — 

4x8  2x8 


—  2x8“  16  the  anfwer. 


1x2  Ixl 


Examp .  3.  (Being  the  Example  in  Art.  152.)  If  the  carriage 
of  8  C.  wt.  120  miles,  coft  48  (hillings  j  for  how  much  may 
I  have  4  C.  wt.  carried  32  miles  ? 


C.  wt. 

Miles . 

Sbil. 

Conditional  terms 

_ _ _  8 

128 

43 

Correfponding  - . — < . 

— —  4 

32 

A. 

Where  the  weight  and  diftance  are  producing,  and  the  ex¬ 


pence  produced. 

Therefore  A  6 

8X128  1X128 

Examp.  4.  A  regiment  of  136  foldiers  eat  up  391  quarters  of 
wheat  in  108  days,  I  demand  how  many  quarters  of  wheat 
1 1232  foldiers  will  eat  in  56  days  ? 

Sold.  Quarters,  Days , 

Conditional  terms  - - —  136  391  108 

Correfponding  - - -  11232  A.  56 

Therefore  A  ~  zz  104  x  7  x  23  ~ 

136x108 

16744  quarters. 


Ex  amp. 
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Examp,  5*  If  5°  acres  of  grafs  be  mowed  by  24  men  in  28 
days,  how  many  men  will  do  the  fame  work  in  24  days  ? 

Acres.  Men.  Days . 

Conditional  terms  »'—■■■■  ■  -  50  24  28 

Correfponding - -  50  A.  24 

Therefore  A-24X28X5°  -  28  men. 

50x24 

Examp.  6.  If  48  bufhels  of  corn,  or  other  feed,  yield  576 
bufhels  in  a  year,  how  many  will  240  bufhels  yield  in  6  years 
at  that  rate  ?  That  is  to  fay,  if  there  were  fowed  240  bufhels 
every  one  of  the  6  years. 

Bujbels.  Tears .  Produce . 

Conditional  terms  —  —  48  x  6 

Correfponding  -  —  240  6  A. 

Therefore  A  =  -24.°x6x^76  =30x576=5  17280  Bufh. 


l  /  -j  o  O  v  * 

what  will  be  the  wages  of  32  men  for  24  days  ? 


Conditional  terms 
Correfponding  — — 


of  8  men  for  5 

days. 

days  ? 

Shil. 

Men . 

Days, 

40 

8 

S 

A. 

32 

24 

I  herefore  A  ~  32X24=768  (hillings. 


Ex  amp.  8.  If,  in  a  family  confiding  of  7  perfons,  there  are 
drank  out  2  kilderkins  of  beer  in  12  days,  how  many  kilder- 
Jcins  wil)  there  be  drank  out  in  8  days,  by  another  family  con- 
iiiting  of  14  perfons? 

Perfons .  Kilderk,  Days . 

Conditional  terms  — - -  7  2  12 

Correfponding  -  14  A.  8 


Therefore 


14X8x2  8  __  2 

~~7x7r=  3  - 2  7  Kilderkins- 


.  9;  when  wine  is  worth  30  l.per  tun,  20  /.  worth 

is  iufhcient  tor  the  ordinary  of  100  men,  how  manv  men  will 

4>-  worth  fufficej  when  it  is  worth  24/.  per  tun  ?  Anfwer 
25  men,  J 

Pun, 
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Conditional  terms 
Correfponding  — 


Tun . 
1 
1 


& 

30 

24 


£• 

20 

4 


Men, 

IOD 

A. 


Therefore  A  =  3° X£°£X4  =  5  x  5  =  2S. 

24X20 

Examp .  10.  If  48  pioneers  in  12  days,  caft  up  a  trench  14 
yards  long,  how  many  pioneers  will  caft  up  a  trench  168  yards 
long  in  16  days  ? 

Pioneers •  Dtfyr.  Pong, 

Conditional  terms  48  12  14 

Correfponding  - . —  A.  16  168 

Therefore  A  zz  ^  —  3  x  12  x  12  zz  432  Pioneers. 

14  x  16 

Examp.  11.  If  12C.  weight  being  carried  100  miles,  coft: 
61.  6  s.  I  defire  to  know  how  many  C.  weight  may  be  carried 
150  miles  for  12 1.  i2r.  ? 

61.  6s.  zz  126 s.  and  12 1.  12  s.  zz  252  s. 

C.wt,  Miles.  Shillings , 

Conditional  terms  . .  -  12  100  126 

Correfponding  ■■■■■■■■ -  A.  150  232 

Therefore  A  zz  ?°.®  x  2^2.  =  4x2x21:16  C.wt. 

126  x 150 

Examp.  12.  If  60  ells  Englijh  be  equal  to  100  ells  Flemijh , 
and  each  ell  Englijh  contains  20  nails  of  a  yard,  how  many 
f<ich  nails  doth  the  Flemijh  ell  contain  ? 

Ells  Eng.  Nails.  Ell  Flem . 

Conditional  terms  - - 60  20  joo 

Correfponding  —  —  -»  1  A.  % 

rt*.  r  a  60X20X1  £ 

Therefore  A  zz - zz  6  x  2  =:  12. 

100  x  1 

Examp .  13.  If  14  men,  in  15  days,  build  16  rods  of  wall ; 

How  many  men  muft  addedbe,to  do’t  in2, that’s  all? 

Men.  Days.  Rods . 

Conditional  terms  - -  » -  14  15  16 

Correfponding  — - —  A.  2  16 

Therefore  A  ^  x  ^  x  16  - 


2  X  16 


7  x  15  zz  105. 


That  is  105  men  will  build  it  in  2  daysj  therefore  (to  the 
54  men)  91  muft  be  added. 


Examp, 
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V 

Examp .  14.  If  8  cannons  in  one  day  fpend  48  barrels  of 
powder,  I  demand  how  many  barrels  24  cannons  will  fpend  in 
22  days?  1 

Cannons .  Days,  Barrels e 

Conditional  terms  - -  8  1  48 

Correfponding  - - - 24  22  A* 

Therefore  A— —213  X4^zz  24  X  22  x  6  zr  3168  Barrels. 

8x1 

Exam.15.  If  15  hundred  Britlft)  lead  coft  16  pounds  in  gold. 

How  much  of  thalSaturnian  ore  for  40  pounds  is  fold  ? 

a  £. 

Conditional  terms  - - — » . .  15  16 

Correfponding - - - - * - - —  A.  40 


Therefore  A 


15  x4°  _  15  x5  _  75  _  tr 
— - - - — -37*°* 


Exam .  16.  If  30  pence  and  30  groats,  buy  50  pints  of  wine. 

What  is  the  coft  of  60  quarts  in  current  Englijh  coin  ? 
30  groats  zz  30  X  4  zz  I2Q  pence,  120  -f  30  zz  150  pence; 
and  50  pints  zz  25  quarts. 

Quarts.  Pence • 

Conditional  terms  — 25  150 

Correfponding  - — - — —  60  A. 

Therefore  A  zz  ~ 2LL.2L  zz6o  x6~760d.zz.1L  i or. 

25 

Exam,  17.  If  9  pounds  of  our  Englijb  wool,  doth  90  pence  require, 
The  value  of  iC.  weight  of  you  I  do  deftre  ? 

tb  Pence . 

Conditional  terms  9  go 

Correfponding  —  — — — — —  112  A. 

Therefore  A  ~  UllUl  —  112  x  10  zz:  1 12  od.  zz  \L  131. 4 d. 

Exam.  18.  If  i6r.  and  a  crown,  for  13  weeks  fupply 

For  meat  and  drink,  that  is  my  board ;  how  much 
a  day  gave  I  ? 

16 s.  -f-  1  crown  zz  21  s.  and  13  weeks  zz  13  X  7  zz  91  days. 

Man.  Days.  Shillings y 

Conditional  terms  - - 1  91  21 

Correfponding  - — * - —  1  1  A* 


Therefore  A 


1  x  1  x  2 1  21 


1x91  91 


s.  zz  2 \d.  nearly 


407. 
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407.  When  this  Rule  is  to  be  applied  to  Fra&ions,,  after 
reducing  mixed  numbers  to  improper  Fractions,  and  compound 
Fractions  to  Angle  ones,  obferve, 

1°.  That  to  multiply  by  a  Fra&ion  is  to  multiply  by  the 
Numerator,  and  to  divide  by  the  Denominator  thereof : 
Therefore  having  prepared  a  line  to  feparate  the  Numerator  of 
the  anlwer  from  the  Denominator,  as  below. 

A  —  - - _ 

Write  the  Numerator  of  aFradlion,  which  is  to  be  multiplied 
by,  above  that  line,  and  the  Denominator  below  it. 

2°.  To  divide  by  a  Fradtion,  is  to  multiply  by  its  De¬ 
nominator,  and  divide  by  its  Numerator  :  Therefore  write  the 
Denominator  of  a  Fradfion  which  is  diredted  to  be  a  Divifor 
above  the  line,  and  its  Numerator  by  low  it. 

Examp.  19.  (Being  the  fame  as  in  the  old  editions  of  this 
work  is  given  as  the  firft  in  the  Rule  of  Three  diredt  in  Frac-. 
tions)  If  i-  of  a  yard  of  velvet  be  fold  for  f  of  a  pound,  what 
will  I  of  a  yard  coft  ? 

Conditional  terms  ■  ■  -  - — — —  4  Yard.  |  £ . 

Correfponding - - — >  |  Yard. 

Here  the  goods  are  producing  terms,  and  the  money  produced. 

Therefore  the  product  of  4  by  4  is  to  be  divided  by  4  :  Now 

5X2 

the  product  of  4  by  f  will  be  reprefented  by  - —  by  the  firif 

6X3 


djredfion  above,  and  therefore 


A 


5  XI  by  the  fecond  diredfiom 

6x3x3  7 


Whence  A 


_ 5X2X4  5x4 

~6x3x3  3X3><3 


And  ~  /.  —  14  f.  g  d.-TL  —  14  s,  9  d,  -Z  by  Art.  267, 

27  ’  27  9 

Examp .  20.  When  4.  of  4  of  a  fhip  is  valued  at  197  /.  llh 
3  d.  how  much  is  the  whole  fhip  worth  ? 


2  ,3  _  2x3 
"T  of  7*  —  ~ — 7 
5  4  5x4 


;  and  197  /.  1 1  s.  3  d. 


15805 

~~8cT 


Conditional  terms 
Correfponding  - 


/. 

Ship, 

—I 

5X4 

1 


L • 

il!2l 

80 
A. 

Therefore 


I 
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Therefore  An-gffiggj  =-^£i  /. 

80X2X3  4X2X3 

And  ife  =  15805  _  6s8/.  10;.  10^/. 

4X2X3  24 

Examp .  21*  (Being  the  firft  Example  in  the  Rule  of  Three 
Inverfe  in  Fractions  in  the  old  edition*)  If  cloth  which  is  i| 
yards  in  breadth  and  yards  long  will  make  a  cloak,  how 
much  in  length  of  fluff  which  is  f-  of  a  yard  in  breadth,  will 
make  a  cloak  of  the  fame  bignefs  with  the  former  ? 


7  . 

4  > 


and  31  = 


Conditional  terms 
Correfponding 


Yards  long .  l^rax  Cloaks* 


7 

A. 


7 

4 

5 

8 


I 

I 


Here  the  length  and  breadth  are  producing,  and  the  gar* 
rnent  produced. 

Therefore  A  =  7x7*i*i  =  2^2  =  ii.  =  9i 

2  X4XIX5  5  5  5 

Examp .  22*  If  1 8|  yards  of  ferge  coft  2/.  55-.  how  many 
yards  of  the  fame  may  I  have  for  300  guineas  at  21  x.  6d* 
each  ? 

i8|  ==  y  yards,  2  /.  5  x.  =  45  x.  and  21  x.  6  d* 


Conditional  terms  • — 
Correfponding  — — 


Yards .  Fes,  Mon . 


7_5 

4 

A. 


1 

300 


Shillings* 

45 

4J 
a 


Examp .  23.  Bought  a  calk  of  wine  for  62/.  8x.  how  many 
gallons  were  in  the  fame,  when  the  gallon  was  valued  at 
5  x.  4  d. 

62/.  8x  zz  1  !!•*/.  and  5X.  4^.  zz  ^*4 

Grtf/, 

Conditional  terms  — » — ,  ■  1 

Correfponding  ,  ,  A. 


6  4 
a  +  o 
l  jz  4f 
3-  o 


Therefore  A  =  ■■X^~^=78x3  =  i3+  gallons. 

r 

Examp .  24.  If  1 5  pounds  coft  16  pence,  of  bread  that’s  mads 
of  rye, 

How  many  loaves,  of  6  pounds  each,  for  four- 
fcore  pounds  had  I  ? 

Eoaft. 
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,  „  lb.  Pence m 

Conditional  terms 

Correfponding  — — — . 

1  x  15  x  80x240 

- - 6x76  =I5  XS x4°~3°°o» 


Loaf. 

I 

A, 


g  6 

240 

80 


Therefore  A 


Examp  *  25.  (Being  the  firft  Example  in  the  Double  Rule  of 
Three  in  Fractions  in  the  old  edition)  If  I  pay  28  ftiillings 
for  the  carriage  of  3  C.  wt*  50  miles ;  how  much  ouo-ht  I  to 
pay  for  the  carriage  of  17  C.  wt.  84  miles  ? 

Shil.  C,  tot. 

Conditional  terms  ■"»■■■■> — -  28 
Correfponding  — — — — - -  A* 


3 

17 


Miles , 

50 
84 


rpi  r  a  17X84X28  17X28X14 

Therefore  A-J. — - —2=  13 1  6 s.  6 d.  i. 

3x50  —  1x25  ^  a 


8 

T 


t  Examp .  26.  (Being  the  fecond  Example  in  the  laft  men¬ 
tioned  Rule)  If  404/.  in  4  of  a  Year  gain  2|/.  what  will  ioo/» 
gain  in  of  a  year  ? 

Now  404  2=  3  and  24  .=2  4. 


Conditional  terms 
Correfponding 


£■ 

loj 

5 

IOO 


Tears. 


Therefore  A=±°.°.*Lx5.y'  5X3_  agx^xsx  5 

12x2x203x2  —  4x203 

And  25X7X5X5  _  4375 —  „  ,  „  ,  Q  , 

And  5  7*‘ 


2. 

i  T 


Examp.  27.  An  ufurer  put  75 /.  out  to  receive  intereft  for 
the  fame,  and  when  it  had  continued  9  months,  he  received 
for  principal  and  intereft  7  SI.  J  s.  6  d.  I  demand  at  what 
rate  per  cent,  per  annum  he  received  intereft  ?  v 

The  amount  78  L  7  s.  6  d.  lefs  the  principal  75 1.  leaves  the 
intereft  3  /.  7  s.  6  d.  —  34  /.  ~  %7 1. 

~  .  .  £•  Months.  £. 

Conditional  terms  — . .  1  75  g  a _r 

Correfponding  — - — - 100  12  A« 

Therefore  A  =  =  2X3  =  6/.  the  anfvyer, 

75X9X8 


u 
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Examp,  28.  If  1 7 1-  ells  of  diaper,  |  of  a  yard  wide,  coft  5 

guineas ;  what  coft  32-  yards  of  an  ell  wide,  of  the  fame 
fort  and  finenefs? 

17 JL  —  25  ells  zz-2l2Ll  yards  5  2-  ells  r=  5L2L5  yards. 

2  2x4  3  3x4 

5  guineas  5  /.  5  r.  ~  Ws  /.  32^= 

Yards  long.  Yards  wide,  f 

35X5^  JL 

4 

2x5 


Conditional  terms 


Correfponding 


2x4 

129 

~ 


20 


Therefore  A  — 


3x4 

I29X2X5'XI05X2X^X/ 


A. 


^xsx^x2ox35x^x3 

/^X2X/^X2  43  X  /  X  X  ^ 


0X20X3#  X3 
43  X  3  43 


5x3 


^0x^x3 

=  8  /.  1 2fo 
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O/Powers,  W  /Mr  Indices,  <?r  Lo- 

G  A  R  I  T  H  M  S. 

408.  T  F  unity  be  continually  multiplied  by  any  number  what- 
foever  (fuppofe  2)  the  products  arifing  are  called  pow¬ 
ers  of  that  number  ;  thus  2.  4*  &c,  ^re  powers  of 

the  given  number  2. 

409.  The  given  number  (2)  is  called  the  firft  power,  being 
produced  by  the  firft  Multiplication  ;  the  next  number  (4)  is 
called  the  fecond  (power  or  fquare)  being  the  product  of  the 
fecond  Multiplication  ;  the  next  number  (8)  is  called  the  third 
power  (or  cube)  being  the  refult  of  the  third  Multiplication, 
&c. 
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410.  Again,  with  refpecl  to  any  of  the  fuperior  produdls  4. 
8.  16.  the  given  number  (2)  is  called  the  root;  thus  2  is 
the  fquare  root  of  4;  the  cube  root  of  8;  the  biquadrate  root 
of  16,  &c. 

41 1.  The  number  of  Multiplications  ufed,  in  producing  any 
power,  is  called  its  Index ;  thus,  the  index  of  the  root  2  is  I  $ 
the  index  of  the  fquare  4,  is  2  ;  of  the  cube  8  is  3,  &c. 

412.  If  a  rank  of  powers  be  wrote,  Vvith  their  proper  indexes 
Over  them  as  below : 

Indexes  o  .  1  .  2  .  3  .  4  .  5,  6  .  7,  &c. 

Powers  1  .  2  .  4  .  8  .  16  .  32  .  64  *  128,  Then, 

Fit  ft  ^  The  fum  of  the  indexes  of  any  two  powers,  will 
Hand  over  the  produ£l  of  thofe  powers;  thus  5,  the  fum  of  2 
and  3,  (lands  in  the  rank  of  indexes  over  32,  the  product  of 
4  and  8  in  the  rank  of  powers;  and  6,  the  fum  of  3  and  3, 
Hands  over  64,  the  produdl  of  8  and  8. 

413.  Secondly i  The  difference  of  the  indexes  of  any  two 
powers,  will  be  the  index  of  the  quotient  arifing  by  dividing 
one  of  thofe  powers  by  the  other ;  thus  2,  the  difference  of 
the  indexes  7  and  5,  is  the  index  of  4,  the  quotient  of  128 
divided  by  32. 

414.  Hence  having  a  few  of  the  initial  powers  given,  any 
other  power  may  be  found,  without  finding  all  the  intermediate 
powers. 

Rule*  Compofe  the  index  of  the  required  power  by  the  ad¬ 
dition  of  the  indexes  of  the  given  powers ;  then  multiply  the 
powers  correfponding  to  thofe  indices,  and  the  product  will  be 
the  power  required. 

Examp,  1.  Let  it  be  required  by  the  help  of  the  firfi  7  powers 
of  2,  given  in  Art .  412.  to  form  the  20th  power  thereof. 

This  may  be  performed  divers  ways,  becaufe  (20)  the  index 
of  the  required  power  can  be  diversely  compoled  of  the  given 
indexes. 

For  74-7-f  62220  the  index  of  the  required  power. 

5  +  5+5  +  5=2o 
3  +  4  +  6  +  72220 
&c. 

And  I28xi28x  64221048576  the  power  required. 

32X32  x  32  x  32  =  1048576 
8x16  x  64  x  128  =  1048576 
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4.1  e  If  unity  be  continually  divided  by  any  number  (2)  the 
quotients  arif.ng  i.  4 .  i  .  T*„  £*•  may  be  alfo called  powers  of  2. 

416  But,  becaufe  the  formation  of  thefe  laft  powers  is  by 
a  procefs  direftly  contrary  to  the  former,  the  indexes  of  thefe 
cowers  are  generally  diftinguilhed,  from  the  indexes  of  thole, 
by  placing  the  fign  (— )  either  before  or  under  the  figure  thus 
(_i,or  1 )  and  are  called  negative  indexes. 


417.  A  rank  of  thefe  powers,  being  placed  under  their  in¬ 
dexes,  have  the  fame  properties  as  the  former. 

Indexes  O.  1  .2^'_3_'4_-5_-^_-7_’ 

■n  _i  I  I  I  *  _L 

Powers  I  •  x  *  4  *  8  •  T6  •  31  •  6+  •  1285  c 

For  5  the  fum  of  2  and  3,  ftands  over  ^  the  product  of 

3  and  — 

T  And  2,  the  difference  of  7_and  5,  flands  over  ±  the  quotient 


of  jL-  divided  by 

41 8S  But  when  the  negative  powers  are 
rank  with  the  affirmative  as  below, 

&C.  4.  3*2.  I.  O.  I.  2. 


joined  in  the  fame 

3  •  4 


■  jl  .  *.  .  3.  .  i  .  i  .  2  .  4  .  8  .  16,  &c.  Then, 
The  negative  indexes  will,  in  all  operations,  have  effedts 
contrary  to  thofe  of  the  affirmative  indexes,  viz. 

If  a  negative  and  an  affirmative  powrer  be  to  be  multiplied 
together,  take  the  difference  of  their  indexes  for  the  index  of 
the  product  required . 


Thus  16  x  i  =  B 
And  4  i  —  3 

Alfo  -g  x  2  — -  4: 
And  3  —  1  —  _2- 

Again  \  X  4  =  1 
And  2  —  2  —  0 


419.  Hence,  if  any  affirmative  power  be  multiplied  by  a  ne¬ 
gative  power,  whole  index  is  the  fame  number,  the  produtt 
will  be  unity. 

Note,  Numbers  that  have  the  above  property  are  called  re¬ 
ciprocals  ;  and  their  indexes,  complements  of  each  other. 

420.  If  the  reciprocal  of  any  number  be  decimally  exprefled, 

then  if  you  multiply  thereby,  the  fame  refult  will  be  produced 

vis  WOuld  arife  from  dividing  by  the  number ;  and  if  you  di- 

Viu8 
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vide  thereby,  the  fame  figures  will  appear  as  by  multiplying  by 
the  number. 

Example .  ~  ±2  ,25  is  the  reciprocal  of  the  number  4:  Now 
let  it  be  propofed  to  divide  56  by  4,  or  to  multiply  it  by  ,253 
the  refult  will  be  the  fame  as  you  fee„ 

1 

4)  5&  56 

—  ,25 

14  - - 

280 

112 


14,00 

Again,  let  9  be  multiplied  by  4,  or  divided  by  ,25* 

9  ,25)9,00(36 

4  75 


36  150 

150 

421.  If  a  rank  of  numbers  be  calculated,  having  the  fame 
properties  with  thofe  of  indexes,  mentioned  in  Art .  412,  413^ 
417,  and  418.  and  be  adapted  not  only  to  a  rank  of  powers  as 
thofe,  but,  to  all  numbers  whatfoever  within  certain  limits,  the 
fame  is  called  a  Table  of  Logarithms. 

422.  Inftead  of  the  rank  of  powers  I,  2,  4,  8,  afinml 
I  .  10  .  100  .  1000,  &c.  and  adapt  the  indexes  to  them,  viz, 

012  3  4 

I  IO  ICO  loco  iocoo,  &C. 

Then,  fince  the  Index  or  Logarithm  of  1  is  o,  and  the 
Index  or  Logarithm  of  10  is  1  ;  it  follows,  that  the  Loga¬ 
rithms  of  all  numbers,  that  are  greater  than  1  and  lefs  than 
io,  fuch  as  2.  3.  4.  4,1.  4,2.  4,3.  &c.  muit  be  Decimal  Frac¬ 
tions. 

423.  Alfo,  fince  the  Index  or  Logarithm  of  10  is  I,  and 
the  Index  or  Logarithm  of  100  is  2;  therefore  the  Loga¬ 
rithms  of  all  numbers  that  are  greater  than  10,  and  lefs  than 
100,  fuch  as  20,  30,  40,  41,  42,  43,  &c.  will  be  mixed  deci¬ 
mal  exprefiions,  having  1  in  the  place  of  integers. 

424..  In  like  manner,  the  Logarithms  of  all  numbers  greater 
than  100,  and  lefs  than  1000,  will  be  mixed  decimal  Jlpref- 
fions,  having  2  in  the  place  of  integers,  &c . 

425.  Hence  it  follows,  that  the  decimal  part  of  the  Loga¬ 
rithms  of  all  numbers  that  have  the  fame  fignificar.t  figures 

r  a.  "  will 
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will  be  the  fame;  for  the  number  4,1  ftands  with  regard  to 
I  and  io,  in  the  fame  place  that  41  does  with  regard  to  10 
and  100,  and  that  416  does  with  regard  to  100  and  1000. 

Therefore  fuppofing  that  ,6127839  be  the  Decimal  part  of 
the  Logarithm  belonging  to  the  fignificant  figures  41:  Then 

The  Logarithm  of  4100,  —3,6x27839 

410  =2,6127839 

41  =1,6127839 

4,x  =0,6127839 
,41  =  1,6127839 

,041  =£,6127839 

&c. 

426.  Of  this  kind  are  the  Logarithms  commonly  put  in 
Tables,  which  if  rightly  calculated  will  perform  the  work  of 
Multiplication  and  Divifion  by  Addition  and  Subtraction, 

in  the  fame  manner  as  the  Indices  did. 

427.  But  as  the  operations  in  which  Logarithms  are  chiefly 
ufeful  in  common  Arithmetic,  viz.  extracting  roots,  and  com* 
puting  queftions  relating  to  compound  intereft  and  annuities, 
are  in  this  treatife  fupplied  by  Tables,  calculated  for  each  pur- 
pofe ;  and  as  the  methods  of  calculating  them  depend  upon 
algebraical  and  other  fuperior  principles ;  the  farther  profecu* 
tion  of  the  fubjeCt  here  is  declined,  it  being  fufficient  to  have 
given  the  reader  an  idea  of  their  nature  and  properties. 


C  H  A  p. 
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Extraction  of  the  Square  (or  Quadrate) 

Root, 

428.  fTT^HE  extra&ion  of  the  Square- root  is  that,  by  which 
§  having  ?.  number  given,  we  find  out  another  number, 
which  being  multiplied  by  itfelf,  produces  the  number  given. 


! 

1 

1 '  1 

1 

■J 

I 

to 

Ui 

i 

1 

1 

H : 

vo 


429.  In  the  extraction  of  the  Square-root,  the  number  pro- 
pofed  is  always  conceived  to  be  a  fquare  number,  that  is,  a  cer¬ 
tain  number  of  little  fquares  comprehended  within  one  entire 
great  fquare,  and  the  root  or  number  required  is  the  fide  of 
that  great  fquare;  as  will  readily ‘appear  by  this  Diagram, 
where  you  fee  the  25  little  fquares  contained  within  one  great 
fquare;  now  if  the  faid  content  25  be  given,  and  the  fide  or 
root  of  the  fquare  containing  the  faid  25  little  fquares  is  re¬ 
quired,  the  invention  of  fuch  fide  or  root  is  called  the  Extrac¬ 
tion  of  the  Square-root;  which  root  mud  be  fuch,  that  if  it 
be  fquared,  that  is,  multiplied  by  itfelf,  the  product  will  be 
equal  to  the  fquare  content  firft  given  :  So  5  is  the  Square-root 
of  25,  for  5  times  5  is  25.  Likewife  this  fquare  number  49 
being  propounded,  its  root  is  7. 

430.  Square  numbers  are  either  Single  or  compound. 

431.  A  fingle  fquare  number  is  that,  which  being  produced 
by  the  Multiplication  of  one  fingle  figure  by  itfelf,  is  always 
lefs  than  100  :  So  25  is  a  fingle  fquare  number  produced  by 
5;  likewife  4  is  a  fquare  number  produced  by  2. 

P  3  43* 
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4.32.  All  the  Tingle  fquare  numbers,  together  with  their  re-r 
fpe&ive  roots  are  exprefled  in  the  following  Table, 


Squares, 

1 

4 

9 

16 

25 

36 

49 

64 

81 

Roots* 

1 

2 

3 

4 

5 

6 

7. 

8 

9 

433.  Here  in  the  uppermoft  rank  of  the  Table  are  placed 
the  lingle  fquare  numbers  of  every  particular  figure,  and  in  the 
other  their  refpeCtive  roots ;  and  therefore  if  it  were  demanded, 
what  is  the  Square-root  of  36?  The  anfwer  will  be  6.  So  the 
Square-root  of  16  is  4;  the  Square-root  of  9  is  3,  dsV.  And 
pontrarily,  the  fquare  of  the  root  6  is  36:  Alfa  the  fquare  of  3  is  9. 

434.  When  a  fquare  number  is  given,  that  exceeds  not  100, 
and  yet  is  none  of  the  fquare  numbers  mentioned  in  the  Table, 
for  its  root  you  are  to  take  the  root  of  the  fquare  number  that 
being  lefs  yet  comes  neareft  to  it:  So  45  being  given,  the 
root  that  belongs  unto  it  is  6,  and  10  being  given,  its  corre-» 
fpondent  root  is  3. 

435. "  A  compound  fquare  number  is  that  which  being  pro¬ 
duced  by  a  number  (that  confifts  of  more  places  than  one) 
multiplied  by  itfelf,  is  never  lefs  than  100:  So  1024  is  a  com¬ 
pound  fquare  number  produced  by  the  Multiplication  of  32  by 
itfelf. 

436.  To  prepare  any  fquare  number  given  for  Extraction, 
put  a  point  over  the  firft:  place  thereof  on  the  right-hand  (be¬ 
ing  in  the  place  of  units;)  then  proceeding  towards  the  left-hand, 
pafs  over  the  iecond  place,  and  put  another  point  over  the; 
third  place ;  alfo  palling  over  the  fourth  place  put  another 
point  over  the  fifth,  and  fo  forward  in  fuch  manner  that  be¬ 
tween  every  two  points  which  are  next  to  the  other,  one 
place  will  be  intermitted  :  So  if  the  Square-root  of 

1024  be  required,  the  firft  point  is  to  be  placed  over  .  . 

4,  and  the  fecond  over  0,  and  fo  many  points  as  are  1024 
in  that  manner  placed',  of  fo  many  figures  the  root 
demanded  will  confift. 

437-  Having  thus  prepared  the  number,  it  is  diftributed  by 
the  points  into  feveral  fquares:  So  in  the  laft  Example,  10  is 
the  firft  fquare,  and  24  the  fecond  ;  likewife  if  this 
number  144  were  propounded  for  ExtraCfion,  a' ter  .  , 
points  are  duly  placed  according  to  the  laft  Rule,  1  is  144 
the  firft  fquare,  and  44  the  fecond. 


1024  (3 
®  • 

1024(3 

9 
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4.^8.  Having  drawn  a  crooked  line  on  the  right-hand  of  the 
number  given  for  Extraction,  (after  the  fame  manner  as  is 
ufually  done  in  Divifion  to  denote  the  place  of  the  Quotient,) 
find  the  root  of  the  firft  fquare,  and  place  it  in  the 

Quotient:  Now  by  Art .  433*  3  'IS  c°rrejp°n" 
dent  root  of  105  wherefore  write  3  in  the  Quo¬ 
tient,  and  then  the  Work  will  ftand  as  in  the 

Margin.  „  .  , 

439.  Subfcribe  the  fquare  of  the  figure  placed 

in  the  Quotient  under  the  firft  fquare  of  the  num- 

ber  given.  c  .  ^ 

440.  Having  drawn  aline  under  the  fquare.  (of  the  ngur 

placed  in  the  Quotient,  fubfcribed  as  aforefaid,)  ^  ^ 
fubtract  the  fame  out  of  the  firft  fquare  of  the  I02^  (3 
number  propofed,  and  place  the  remainder  orderly 

under  the  line;  fo  the  fquare  of  3  which  is  9,  _ _ _ _ 

being  fubtra&ed  from  10,  the  remainder  is  1,  1 

and  the  Work  will  appear  as  in  the  Margin. 

441.  To  the  faid  remainder  bring  down  the  next  fquare 

of  the  given  number,  that  is,  write  down  the 
figures  or  cyphers  {landing  in  the  two  following  .  . 
places  of  the  number  propounded  on  the  right-  1024  (3 
hand  of  the  faid  remainder,  fo  the  fquare  24  be-  9 
ing  placed  next  to  the  remainder  1,  there  will  -  — 

be  found  this  number  124,  which  may  be  called  124 


the  Refolvend.  ,  .  .  ~ 

442.  Double  the  root,  being  the  number  placed  in  the  Quo¬ 
tient,  and  place  the  faid  double  on  the  left-hand  .  , 
of  the  Refolvend,  like  a  Divifor:  So  the  double  of  1024  (3 
3  is  6,  which  being  placed  before  a  crooked  line  9 
on  the  left-hand  of  the  Refolvend  124,  the  work  gj  1 -r'~ 

will  ftand  as  in  the  Margin.  .  , 

442.  Let  the  whole  Refolvend,  except  the  firft  place  there¬ 
of  on  the  right-hand  (being  the  place  of  units)  be  always 
efteemed  as  a  Dividend,  then  demanding  how  often  the  Divifor 
before  found,  is  contained  in  the  faid  Dividend,  and  oolerving 
in  that  behalf  the  Rules  before  taught  in  Divifion, 
write  the  anfwer  in  the  Quotient,  and  alfo  on  •  • 
the  right-hand  of  the  Divifor,  to  wit,  between  1024  (32 
the  Divifor  and  the  crooked  line:  So  if  you  afk  9 

how  often  the  Divifor  6  is  found  in  the  Divi- 
dead  12,  the  anfwer  is  2;  therefore  write  2  in  62)124 
the  Quotient,  and  alfo  after  the  Divifor  6  >  as 
in  the  Margin. 

p  4  -  ’  444 


1024(32 

9 

. . . — 

62)  124 
124 
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444.  Multiply  all  the  figures  which  ftand  on  the  left-hand 
of  the  Refolvend  (to  wit,  before  the  crooked  line)  by  the  figure 
laft  placed  in  the  Quotient,  and  write  the  product  orderly 
under  the  Refolvend,  to  wit,  units  under  units 
tens  under  tens,  &c.)  then  having  drawn  a  line 
under  the  faid  produtfi,  fubtradf  it  from  the 
Refolvend,  and  fubfcribe  the  remainder  under 
the  line:  So  62  being  multiplied  by  2,  the 
product  is  124,  which  fubtradf  out  of  the  Re¬ 
folvend  124,  the  remainder  is  o;  and  thus  the 
whole  Work  being  finifhed,  the  Square- root  of  "  ~ 

1024  (the  number  propofed)  is  found  to  be  32. 

Note  1,  When  the  product  before-mentioned  exceeds  the 
Refolvend  placed  above  it,  the  Work  is  erroneous,  and  then 
you  are  to  reform  it  by  placing  a  letter  figure  in  the  Quotient. 

Note  %.  For  every  one  of  the  particular  fquares  (diftinguifhed 
by  the  points)  except  the  firft  on  the  left-hand,  a  Refolvend  is 
to  be  fet  a -part,  by  bringing  down  to  the  remainder  the  con¬ 
gruent  particular  fquare,  as  is  dire&ed  in  Art .  441.  and  as  often 
as  a  Refolvend  is  fet  a-part,  fo  often  a  new  Divifor  is  to  be 
found  by  doubling  or  multiplying  by  2  all  the  root  in  the  Quo¬ 
tient  (coniifting  of  what  number  of  places  foever.) 

Note  3.  The  Work  of  Art.  438,  439,  and  440.  for  finding 
out  the  firft  figure  in  the  root,  is  but  once  ufed  in  the  Extraction 
of  the  Square-root  of  a  number  ccnfifting  of  what  number  of 
places  foever ;  but  the  Work  of  Art.  441,  442,  443,  and  444. 
is  to  be  repeated  for  the  finding  of  every  place  in  the  root,  ex¬ 
cept  the  firff. 

The  practice  of  thefe  three  Notes  will  be  feen  in  the  follow¬ 
ing  Examples. 

Example  1.  Let  it  be  required  to  extract  the  Square-root  of 

43623; 

Haying  difiributed  the  number  propofed  into  fevera)  fquares 
by  points,  as  is  directed  in  Art,  436.  I  demand 
the  Square-root  of  4  the  firfi  fquare,  which  by  ... 

Art.  432.  is  2  ;  therefore  placing  2  in  the  Quo-  43623  (2 
tient,  and  the  fquare  thereof,  which  is  4,  under  4' 

the  firft  fquare  4,  draw  a  line,  and  fubtradHng  4  .  , .  ■ 

from  4,  the  remainder  is  o,  which  fubfcribe  ua-  o 

der  the  line.  This  is  always  the  firfi  Work, 

which  is  no  more  repeated  in  the  whole  Extraction,  (as  was 

intimated  in  the  third  Note  aforegoing.) 

1  hen  bringing  down  the  next  fquare,  which  is  36,  and 
placing  it  next  after  the  remainder  0,  the  Rtfplvend  is  36 ; 

and 
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and  doubling  the  root  2  in  the  Quotient,  the  produ£l  is  4  for 
a  Divifor,  (by  Art.  441,  442.)  and  the  Dividend  will  be  3, 
(by  Art.  443*)  demand  therefore  how  often 
the  Divifor  4  is  contained  in  the  Dividend  ,  .  , 

3,  and  not  finding  it  once  contained  in 'it,  43623  (2$ 

place  o  in  the  Quotient,  and  alfo  next  after  4 
the  Divifor  4;  and  becaufe  the  product  of  •— — -«= 
40  multiplied  by  o  (the  laft  character  in  the  40)  036 
Quotient)  is  0,  the  Refolvend  36,  from  which 
the  faid  produCt  ought  to  be  deduced,  remains  the  fame  with- 
out  alteration;  therefore  bring  down  23  the  next  fquare,  and 
place  it  after  the  remainder  36,  fo  will  3623  be  a  new  Re¬ 
folvend  ;  then  doubling  the  whole  root  in  the  Quotient,  which 
is  20,  the  Divifor  will  be  4  o,  (according  to 
the  fecond  Note  before- mentioned,)  and  the  »  •  . 

Dividend  will  be  362  to  wit,  all  the  Re-  43623(20 

folvend  except  the  firft  place  on  the  right-  4 

hand  (by  Art ,  443.)  therefore  demand  how  --- — ■  . . 

often  the  Divifor  40  is  contained  in  the  Divi-  40)  03623 
dend  362,  or  how  often  4  in  36,  and  though 
it  be  9  times  in  it,  yet  (according  to  the  firft  Note  aforegoing) 
I  can  take  but  8,  (for  if  I  fhould  take  9,  and  proceed  accord¬ 
ing  to  Art.  443,  444.  a  number  would  arife  greater  than  the 
Refolvend,  from  which  fuch  number  arifing  ought  to  be  fub- 
tradted  : )  Therefore  write  8  in  the  Quotient,  and  alfo  after 
the  Divifor  40 ;  this  done  multiply  408  (the  number  on  the 
left-hand  of  the  Refolvend)  by  8  the  figure  laft  placed  in  the 
Quotient,  and  the  produCi,  to  wit,  3264,  fubfcribe  under¬ 
neath,  and  fubtraCt  from  the  Refolvend  3623,  fo  there  will 
remain  359 ;  thus  the  W ork  being  finifhed, 

208  is  the  number  of  units  contained  in 
the  root  fought;  and  becaufe  after  the  Ex¬ 
traction  is  ended  there  happens  to  be  a  re¬ 
mainder,  to  wit,  359,  I  conclude  that  the 
root  is  greater  than  the  faid  208,  but  lefs 
than  209;  yet  how  much  it  is  greater  than 
208,  no  rules  of  art  hitherto  known  will 
exaCtly  difcover,  tho’  we  may  proceed  infinite¬ 
ly  near,  as  in  the  next  Article  will  be  manifeft. 

445.  To  find  the  fractional  part  of  the  root  very  near,  a 
competent  number  of  pairs  of  cyphers,  to  wit,  00,  OOOO, 
000000,  or  00000000,  lAc.  are  to  be  annexed  to  the  number 
firft  propofed  ;  then  efteeming  the  faid  given  number  with  the 
cyphers  annexed,  to  be  but  one  entire  number,  the  extraction 
is  to  he  made  according  to  the  preceeding  Rules,  and  look  how 

2  many 


43623 (208 
4 


408)03623 

3264 


359 
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many  points  were  placed  over  the  number  firft  given,  fo  many 
places  of  integers  will  be  in  the  root,  the  reft  of  the  root  to¬ 
wards  the  right-hand  will  be  the  Numerator  of  a  Decimal 
Fraction,  which  Numerator  confifts  of  fo  many  places  as  there 
were  points  over  the  cyphers  annexed :  So  if  43623  were  given 
as  before,  to  find  the  root  thereof  (according  to  this  Rule,)  an¬ 
nex  cyphers  in  this  manner,  and  then  if  you  extra£l  it  ac¬ 
cording  to  the  Rules  aforegoing,  you’ll  find  the  root  arifing  in 

•  ♦  •  B  •  • 

43623.000000  (208.861. 

the  Quotient  to  be  208.861,  that  is  208  and  becaufe 

after  the  Extraction  is  finifhed  there  happens  to  be  a  remainder, 
I  conclude  that  208  tWo-  [s  than  the  true  or  exact  root, 
but  208  t8oVo  is  greater  than  it;  fo  that  by  annexing  three 
pairs  of  cyphers  to  the  number  propounded,  you  will  not  mifs 
ToW  part  of  an  unit  of  the  true  root;  alfo  by  annexing  four 
pairs  of  cyphers,  you  will  not  mifs  part  of  an  unit ;  and 

in  that  order  you  may  proceed  infinitely  near,  when  you  cannot 
obtain  the  true  root.  The  whole  operation  of  the  faid  Example 
here  follows : 

®  ©  •  9  s  a 

43623.000000  (208.861,  &c. 

4  the  Root. 


408) 3623 

3264 

4168)35900 

33344 

41766)  255600 
250596 

417721)  500400 
417721 


Again,  if  10  were  propofed  to  be  extracted,  you  mutt  pre 
pare  it  thus :  J  r 


IO.OOOOOOOOOQQOOO, 

And 


82679 
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And  then  the  root  thereof  being  extraded  ^ 


will  be 


Which  (according  to  Art.  309.  may  be|  1622776,  (sV. 
writ  thus  ■*  . .  j 


See  the  Work. 


q  f>  @  9  w 

jo.ooeooooooooooo  (3.16227, 


9 


61)  100 
61 


626 )  3900 

3756 

6322)  14400 

12644 


63242)  175600 

126484 


632447)  4911600 
4427129 


48447  * 


a46.  The  number  of  the  places  in  the  root  may  be  near¬ 
ly  doubled,  if,  after  the  above  Work,  you  proceed  with  the 
laft  Divifor  and  remainder,  according  to  the  manner  cf  con- 
traded  Divifion,  in  Art.  404. 

Thus  aftiiming  the  laft  Example* 


632447) 
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6324+7)  48447 1  (76602 ,S5V.  < 

4427I3 

4^58 

37947 


38ll 

3795 

16  ' 

13  ■  .  .  . 

3 

If  the  figures  thus  found  (76602)  be  placed  on  the  right* 
hand  of  (3,16227)  thofe  before  obtained,  the  Root  will  be 
3’ 1  622776602,  uncertain  only  in  the  la  ft  figure  2. 

447.  Hence  after  it  is  determined  to  what  exadnefs  the 
Square-root  of  any  furd  number  is  to  be  found,  the  Rule  for 
extracting  the  Square-root  mud  be  ufed,  to  one  place  of  figures 
more  than  half  the  number  of  places  required,  and  then  the 
reft  may  be  found  by  Divifion  as  above. 

448.  The  Extraction  of  the  Square-root  is  proved  by  mul¬ 
tiplying  the  root  by  itfelf,  for  that  done,  the  produa  ( in  fuch 
cafe  where  there  is  no  remainder  after  the  Extradion  is  finiflu 
ed)  will  be  equal  to  the  root  whofe  fquare  was  enquired  >  fa 
in  the  firft  Example  of  this  Chapter  the  root  32  being  multi¬ 
plied  by  itfelf,  produces  1024  the  number  propounded  :  But 
when,  after  the  Extradion  is  finifhed,  there  happens  to  be  a 
remainder,  and  that  the  root  is  found  as  near  as  you  pleafe, 
in  a  mixt  number  of  Integers  and  Decimal  parts  (by  annex- 
ing  cyphers,  as  in  Art.  445*)  then  fuch  mixt  number  being 
multiplied  by  itfelf  muft  produce  a  mixt  number  lefs  than  the 
number  firft  given  for  Extradion;  yet  fo  near  it,  that  if  the 
figure  ftanding  in  the  laft  place  of  the  Numerator  of  the  De¬ 
cimal  Fradion  in  the  Root,  be  made  greater  by  1,  and  then 
the  mixt  number  fo  increafed  be  multiplied  by  itfelf,  the  pro- 
dud  muft  be  greater  than  the  number  firft  propofed  :  So  in 
the  Example  of  Art .  445.  if  208.861  be  multiplied  by  itfelf,  it 
produces  43622.917,  Zi Sc.  which  is  lefs  than  the  given  number 
436^35  but  if  208-862  be  multiplied  by  itfelf,  the  produd 
will  be  43623.335,  Zffc.  which  is  greater  than  43623. 

449*  Eut  ir  the  method  of  inverted  Multiplication,  delivered 
in  Art.  396.  be  applied  to  the  multiplying  the  Root  by  itfelf, 
the  produd  will  approximate  to  the  fquare  very  nearly. 

Proof 
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Proof  of  the  Example  in  Art ,  446* 

3,1622776602 

2066772261,3 


94868329806 

3162277660 

1897366596 

63245553 

6324555 

22x3594 

22135a 

18974 

1897 


CjV.  I WJW  JT-fm'WfSSi 

10,0000000000 


450.  The  Square-root  of  a  Fra&ion  Is  found  in  this  manners, 
*viz.  extract  the  root  of  the  Numerator  (by  the  preceding 
Rules  of  this  Chapter)  which  root  {hall  be  a  new  Numerator, 
Alfo  the  root  of  the  Denominator  is  to  be  taken  for  a  new 
Denominator :  So  the  new  Fradtion  will  be  the  Square- root  o*. 
the  Fraction  firft  propofed.  Thus  the  Square-root  of  is  f, 
<viz.  the  root  of  9  is  3  for  a  new  Numerator,  alfo  the  root  of 
16  is  4  for  a  new  Denominator.  In  like  manner  the  Square- 
root  of  4  is  i.  But  here  note  diligently,  that  if  the  Fra&ion, 
whofe  Square- root  is  required,  be  not  in  its  leaft  terms,  it  muft 
firft  of  all  be  reduced  by  Art .  261,  &c.  before  any  Extraaion 
be  made;  for  it  frequently  happens  that  the  Fraction  firft  given 
has  not  a  perfefl  root,  but  when  fuch  Fra&ion  is  reduced  to 
its  leaft  terms,  the  root  thereof  may  be  extra&ed  :  So  in  this 
Fraction  4-  each  term  is  incommenfurable  to  its  Square- root, 
viz.  neither  8  nor  18  has  a  Square-root  expreilible  by  any  true 
or  rational  number ;  but  the  faid  TSg-  being  reduced  to  its  leaft 
terms  4,  the  root  of  this  may  be  extradted ;  for  the  root  of  4 
is  2  for  a  Numerator;  alfo  the  root  of  9  is  3  for  a  new  De¬ 
nominator;  fo  that  |  is  found  to  be  the  Square-root  of  |  (equi¬ 
valent  to  4?) 

451.  When. either  the  Numerator  or  Denominator  of  a  Frac¬ 
tion  has  not  a  perfect  Square- root,  fuch  root  is  ufualiy  expreffed 
by  prefixing  this  character,  y"  before  the  Fraction  given  :  So 
the  Square- root  of  4|  is  fignified  thus,  becaufe  the  root 

of  4|  cannot  be  exprefs’d  by  any  true  or  rational  number  what¬ 
soever,  yet  it  may  be  found  very  near,  as  in  the  next  Rule. 

452* 
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452-  The  Square-root  of  a  Fraction  which  is  incommenfu^ 
table  to  its  root,  may  be  found  near,  in  this  manner,  viz.  re¬ 
duce  the  Fra&ion  propofed  to  a  Decimal,  by  Art.  322.  The 
more  places  are  in  the  Decimal,  the  nearer  will  the  root  b£ 
found ;  but  the  Decimal  mult  confift  of  an  even  number  of 
places,  viz.  either  of  two,  four,  fix,  eight,  or  ten  &c.  places; 
then  extract:  the  Square-root  of  that  Decimal,  as  if  it  were  a 
whole  number,  according  to  the  Rules  aforegoing,  which  root 
found  fhall  be  a  Decimal  expreihng  near  the  Square  root  of  the 
given  Fraction. 

So  if  the  Square-root  of  -f|  be  required  near,  reduce  the  faid 

to  a  Decimal,  which  is  found  .81250000,  &c.  then  extract¬ 
ing  the  Square-root  thereof  as  if  it  were  a  whole  number,  it  will 
be  found  .9013  very  near. 

453*  The  Square-root  of  a  mixt  number  commenfurable  to 
its  root  is  found  in  the  fame  manner,  as  in  Art.  450.  the  mixt 
number  being  reduced  to  an  improper  Fraction,  by  Art.  26 8. 

So  the  Square-root  of  3444  will  be  found  54,  viz.  344 4  be¬ 
ing  reduced  to  the  improper  Fraction  the  Square-root  of 

the  Numerator  2209  be  47  for  a  new  Numerator  ;  alfo 
the  Square-root  of  the  Denominator  64  is  8,  for  a  new  Deno¬ 
minator;  fo  we  find  Y  which  (by  Art.  271.)  is  54  the  Square- 
root  fought.  And  here  the  fame  caution  is  to  be  obferved,  as 
in  Art.  450.  viz.  the  fractional  part  of  the  mixt  number,  or 
the  improper  FraCtion  equivalent  to  the  mixt  number,  muff  be 
in  the  leaf!:  terms  before  any  Extraction  be  made. 

454-  When  the  mixt  number  given  is  incommenfurable  t© 
its  Square-root,  prefix  this  character  before  it,  viz.  \/ .  So  the 
Square-root  of  74  will  be  thus  expreffed,  ^  7|:  But  if  you  de¬ 
fire  to  find  the  Square-root  near  of  a  mixt  number  incommen¬ 
furable  to  its  root,  reduce  the  fractional  part  oi  the  mixt  num- 
bea  to  a  Decimal  of  an  even  number  of  places,  as  in  Art.  452. 
and  annex  the  Decimal  f.o  found  to  the  whole  part  of  the  mixt 
number;  then  efteeming  the  faid  whole  number  and  Decimal 
as  one  entire  number,  extraCl  the  Square- root  thereof  according 
to  the  preceding  Rules  of  this  Chapter,  and  from  the  root  found 
cut  off  always  to  the  right-hand,  fo  many  places  as  there  are 
points  over  the  Decimal  annexed,  which  number  fo  cut  off  (hall 
be  a  Decimal,  {hewing  the  fraaional  part  of  the  root,  and 
that  on  the  left-hand  will  be  the  whole  part  cf  the  root  ;  fo 
the  Square-root  of  74  is  found  2.7688  very  near. 
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455*  HP  HE  Extra&ion  of  the  Cube-root  is  that,  by  which 
having  a  number  given,  we  find  another  number, 
which  being  multiplied  by  itfelf,  and  then  by  the  produ£l, 
produces  the  number  given. 

456.  In  the  Extra<ftion  of  the  Cube- root,  the  number  pro- 
pofed  is  always  conceived  to  be  a  Cube  number,  that  is,  a  cer¬ 
tain  number  of  fmall  Cubes,  comprehended  within  one  entire 
great  Cube,  and  the  root  or  number  required  is  the  fide  of 
the  great  cube:  What  a  Cube  is  may  be  well  exprefled  by  a 
die,  which  indeed  is  a  little  Cube  itfelf ;  therefore  if  you  place 
four  dice  in  a  fquare  form,  that  is  laying  two  and  two  in  a 
rank,  you’ll  have  a  fquare  coutaining  four  dice,  upon  which  if 
you  yet  eredf  fuch  another  fquare  of  dice,  you  (hall  have  an¬ 
other  great  entireCube  comprehending  two  times  four,  that  is 
8  dice  or  fmall  cubes ;  and  here  8  is  the  Cube  number  given, 
and  2  is  the  root  or  number  required  :  In  like  manner,  if  you 
rank  25  dice  in  a  fquare  form,  viz.  laying  5  in  the  rank,  you 
have  a  fquare  containing  25  dices  now  upon  this  fquare  of 
dice  if  you  ere£t  four  other  fuch  fquares  one  upon  another, 
you’ll  have  a  great  entire  Cube  comprehending  5  times  25, 
that  is  125  little  Cubes,  and  in  this  cafe  125  is  the  Cube  num¬ 
ber  propounded,  and  5  the  root  or  number  required. 

457.  A  Cube-number  is  either  fingle  or  compound. 

458.  A  fingle  Cube-number  is  that,  which  being  produced 
by  the  Multiplication  of  one  fingle  figure,  firfl  by  itfelf,  and 
then  by  the  produ6f,  is  always  lefs  than  1000.  So  125  is  a 
fingle  Cube-number  produced  by  5  multiplied  firft  by  itfelf, 
and  then  by  25  the  product  j  for  5  times  5  is  25,  and  5  times 
25  is  125/ 

459.  All  the  fingle  Cube- numbers,  and  Square  numbers,  to¬ 
gether  with  their  refpedtive  roots,  are  expreffed  in  the  following 
Table. 

Cubes. 

Squares. 

Roots. 


*  8  | 

27  1  64  1 

125 1 

1  343  1 

512 1 

729 

1  4  1 

9 1 16 1 

25  1 

36  1  49  1 

64  | 

8l 

1  2 

3  1  4  i 

5  1 

6 1  7 1 

8  1 

9 

Here 
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Here  in  the  uppermoft  rank  of  the  Table  are  placed  the 
fingle  Cube-numbers  of  the  particular  figures,  i,  2,  3,  4,  5,  6, 
7,  8,  9;  in  the  next,  the  fquares  of  thofe  figures,  and  in  the 
lowed:  rank  the  figures  themfelves  being  the  refpeCtive  roots  of 
the  Cubes  and  Squares  in  the  uppermoft  rank  ;  and  therefore 
the  Cube-root  of  125  being  demanded,  the  anfwer  is  5,  and 
the  Cube-root  of  216  being  required,  the  Table  will  give  6, 
and  fo  of  the  reft. 

460.  When  a  Cube-number  is  given,  that  exceeds  not  iooo, 
aftd  yet  is  none  of  the  Cube-numbers  mentioned  in  the  Table* 
for  its  Root  you  are  to  take  the  root  of  the  Cube-number,  that 
being  lefs,  yet  comes  neareft  to  it:  So  157  being  given,  the 
root  that  belongs  to  it  is  5. 

461.  A  compound  Cube-numbef  is  that,  which  being  pro¬ 
duced  by  a  number  (that  confifts  of  more  places  than  one) 
firft  multiplied  by  itfelf,  and  then  by  the  product,  is  never  lefs 
than  1000.  So  157464  is  a  compound  Cube-number,  pro¬ 
duced  by  54  multiplied  firft  by  itfelf,  and  then  by  2916  the 
product,  for  54  times  54  is  2916,  and  then  54  times  2916  is 
157464,  the  compound  Cube-number  propofed. 

462.  To  prepare  a  Cube-number  for  Extraction,  put  a  point 

over  the  firft  place  thereof  towards  the  right-hand  (to  wit,  the 
place  of  units)  then  palling  over  the  fecond  and  third  places, 
put  another  point  over  the  fourth,  and  palling  over  the  fifth 
and  fixth,  put  another  point  over  the  feventh,  and  in  that 
order  (to  wit,  two  places  being  intermitted  between  every  two 
adjacent  points,)  place  as  many  points  as  the  num¬ 
ber  will  permit :  So  157464  being  given,  you  are  to  •  * 

place  the  points  as  in  the  margin,  and  fo  many  points  157464 
as  are  in  that  manner  fixed,  of  fo  many  figures  the 

root  demanded  will  confift. 

463.  Having  thus  prepared  your  number,  you  may  fee  it  dis¬ 
tributed  by  the  points  into  feveral  Cubes  or  periods. 

So  in  the  fame  Example  157  is  the  firft  Cube, 
and  464  the  fecond.  In  like  manner,  if  this  number  157464 
7464  were  propofed  for  Extraction,  after  points  are 
duly  placed  as  before,  you’ll  fee  7  to  be  the  firft  7464 
Cube,  and  464  the  fecond. 

464.  Having  drawn  a  crooked  line  on  the  right-hand  of  the 
number  propounded  to  fignify  a  Quotient,  feek  for  the  Cube- 
root  of  the  firft  Cube  and  fet  in  the  Quotient :  So  finding  (by 
Art.  460.)  5  to  be  the  correfpondent  root  of  157, 

write  5  in  the  Quotient,  and  then  the  Work  will 

ftand  as  you  fee  in  the  Margin.  157464  (5 
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465.  Subfcribe  the  Cube  of  the  root  placed  in  the  Quotient 
under  the  firft  Cube  of  the  number  given: 

So  125  being  the  Cube  of  5,  the  root,  (by  Art .  ’  ,  *  , 

459.)  write  it  under  157  the  firft  Cube  of  the  4"  '5 

number  given,  as  you  fee  in  the  Example.  ^ 

466.  Draw  a  line  under  the  Cube,  fubfcribed  as  aforefaid, 
(to  wit,  the  Cube  of  the  root  fet  in  the  Quo¬ 
tient  )  and  fubtradf  this  Cube  from  the  firft 
Cube  of  the  number  propofed,  placing  the  re¬ 
mainder  orderly  under  the  line:  So  125  the 
Cube  of  5  being  fubtra£led  from  157,  the  re¬ 
mainder  is  32,  and  the  Work  will  ftand  as  you 
fee. 

467.  To  the  faid  remainder  bring  down  the 
remaining  periods  of  the  number  propounded, 
placing  thefe  next  after,  to  wit,  on  the  right- 
hand  of  the  remainder ;  fo  464  being  fet  after 
the  remainder  32,  there  will  be  found  this  num¬ 
ber  32464,  which  may  be  called  the  Refolvend. 


157464  (s 

125 

32 


157464  (5 

125 

32464  Ref, 


468.  To  (5)  the  root,  or  figure  placed  in  the  Quotient,  annex 
as  many  cyphers  as  there  are  Cubes  or  periods  remaining  un- 

ufed  in  (157464)  the  number  whofe  root  is  to  be  extracted, 
which  in  this  cafe  is  1,  and  therefore  the  root  will  be  50. 

469.  Divide  the  Refolvend  (32464)  by  the  root  (503)  fo 
will,  the  Quotient  be  649. 

470.  To  (649)  the  above  found  Quotient,  add  three  times 
the  fquare  of  the  root  (50),  viz.  7500 ;  fo  will  the  fum  be 
8149.  Let  this  number  be  a  Divifor. 

471.  Divide  the  Refolvend  (32464)  by  the  Divifor  (8149;) 
and  the  Quotient  figure,  or  figures,  being  annexed  to  (5)  the 
figure  firft  placed  in  the  root,  inftead  of  the  cypher  or  cyphers, 
will  be  the  required  root  nearly.  See  the  whole  procefs  below. 


157464(50  Root 
I25 


Refolvend  32464 


5.0)  3246.4 

649 

50x50x3=7500. 


Divifor— 8149 

8149)  32464  (4  Quotient. 

Therefore  50  +  4—54  is  the  root  required,  as  will  appear  by 
cubing  thereof. 

Note. 
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Note,  Altho’  the  Divifor  8149  cannot  be  had  quite  4  times 
in  the  Refolvend  32464,  yet  as  it  is  very  near  thereto,  it  will 
be  fafe  to  take  that  for  the  Quotient. 

472.  The  Rule  above  given  will,  if  the  fecond  figure  of  the 
root  be  1  or  o,  generally  give  three  or  four  figures  true  in  the 
root  (if  it  confifts  of  fo  many) ;  but  if  the  fecond  figure  be  2, 
or  more,  it  will  be  bed  to  find  no  more  places  than  it,  until 
the  procefs  be  renewed. 

473.  To  renew  the  procefs,  cube  the  figures  found  in  the 
root,  that  is,  multiply  them  by  themfelves,  and  then  by  the 
product ;  and  place  the  refult  under  the  given  numbers,  in  fuch 
fort,  that  it  may  fiand  under  as  many  periods  therein,  as  you 
have  cubed  figures.  Subtract  the  lower  number  from  the  upper, 
and  bring  down  the  remaining  periods  for  a  Refolvend,  as  in 
Art .  467.  Find  a  new  Divifor,  by  Art .  468,  469,  and  470. 
Divide  the  Refolvend  thereby,  and  annex  the  Quotient  to  the 
former  part  of  the  root,  as  in  Art .  471.  fo  fhall  the  root  be 
found  true  to  5  or  6  places  of  figures:  For  each  operation  com¬ 
monly  triples  the  figures  found  in  the  former. 

Example  2.  Let  it  be  required  to  extract  the  Cube-root  of 
9302348? 

•  •  # 

The  given  number  pointed/^  Art.  462,  9302348  (2 

The  Cube  of  the  root  2  is  ( Art.  465.)  8 

The  Refolvend,  per  Art .  466,  and  467,  1302348 


The  root  with  2  cyphers  annexed  by  Art .  468. 

The  Refolvend  divided  thereby  >  _ 1302348  _ 

(Art.  469.)  '  ■>  3  200 

Three  times  the  fquare  of  the  root  (200)  . 

The  Diviformfumof  the  2  lafi,  by  Art .  470. 


The  Refolvend  divided  thereby  ?  1 302348 

fer  Art.  471. - J  126511" 

Therefore  210  is  the  root  nearly. 


200 


6511 
120000 
12651 1 


jo 


But, 
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Bat,  to  renew  the  operation. 

From  the  given  number 

Take  210  X2io  X2io  .  * 

Refolvend 

The  Refol vend  divided  by  the  root 

210 

Three  times  the  fquare  of  2 to. 

Divifor  . 

The  Refolvend  with  cyphers  annexed  ) 
divided  thereby,  quotes  ■■  —  y 

See  the  Operation  « 

*32496)  4x348.00.  (,31 
• . .  397488 


159920 
1 32496 


,27424 

26499 


925 

927 

Therefore  the  true  Root  is  210,31207, 

474.  In  the  lad  Example,  when  the  procefs  is  renewed,  and 
2  io  the  firft  found  part  of  the  root  is  cubed,  it  is  evident  that 
the  given  number  9302348  has  no  true  root  in  whole  num¬ 
bers;  becaufe  there  is  a  remainder  41348  ;  but,  by  proceeding 
according  to  the  Rules  before  given,  the  remaining  part  of  the 
root  ,31207  appears  to  be  a  Decimal  Fra£tion* 

475.  If  itfhould  be  thought  necefiary  to  find  more  places  in 
the  root,  the  fame  may  be  done  by  cubing  the  root  210,31207, 
and  fubtracting  the  cube  thereof  from  the  given  number 
9302348,  with  3  times  as  many  cyphers  annexed  as  there  are 
Decimal  places  in  the  root,  and  then  proceeding  as  before. 

476.  The  Extraction  of  the  Cube-root  is  proved  by  multi¬ 
plying  the  root  cubically,  to  wit,  the  root  being  fir  11  multi* 
plied  by  itfelf,  and  then  the  product  multiplied  by  the  root, 
the  number  ariling,  or  lad  product,  will  be  equal  to  the  num- 

Qa  ber 


9302348  (220 
9261000 

~34§ 

. . . 

196 

I32300 

i32496 

,31207' 
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ber  propofed  :  So  in  the  firft  Example  of  this  Chapter,  the 
Cube-root  54  being  multiplied  firft  by  itfelf  produces  2916, 
which  being  multiplied  again  by  54  produces  157464,  to  wit, 
the  number  whofe  Cube  root  was  required.  But  if,  as  in  the 
fecond  Example,  the  given  number  have  not  a  perfeCt  root  in 
whole  numbers  ;  then  the  proof  will  be  moft  expeditioufly 
made  by  inverted  Multiplication,  as  before  in  the  Square- root. 
Art .  449. 

477.  The  Cube-root  of  a  Fraction  is  found  in  this  manner, 
viz.  extract  the  Cube-root  of  the  Numerator  (according  to 
the  foregoing  Rules,)  which  root  referve  for  a  new  Numerator; 
alfo  the  Cube-root  of  the  Denominator  {ball  be  a  new  Deno¬ 
minator:  Laftly,  this  new  Fraction  will  be  the  Cube-root  of 
the  Fraction  firft  propofed:  So  the  Cube-root  of  .~7  is  for 
the  Cube-root  of  8  is  2,  for  a  new  Numerator ;  alfo  the  Cube- 
root  of  27  is  3,  for  a  new  Denominator.  In  like  manner, 
the  Cube-root  of  is  But  here  note  diligently,  that  the 
Fraction  whofe  Cube- root  is  required,  muft  be  in  its  leaft 
terms  before  any  Extraction  be  made ;  for  it  frequently  happens 
that  the  Fraction  firft  given  has  not  a  perfect  root,  though, 
when  fuch  Fraction  is  reduced  to  its  leaft  terms,  the  root 
thereof  may  be  extracted  :  So  in  this  FraCtion  neither  the 
Numerator  nor  Denominator  has  a  perfect  Cube-root,  yet  the 
faid  yj  being  reduced  to  its  leaft  terms  the  Cube-root  of 
this  may  be  ex t railed ;  for  the  Cube- root  of  8  is  2  for  a  new 
Numerator,  alfo  the  Cube-root  of  27  is  3  for  a  new  Denomi¬ 
nator  ;  fo  that  the  Cube -root  of  ( which  is  equal  to  -IJ)  is 
found  to  be 

478.  The  Cube-root  of  a  Fraction,  which  has  not  a  perfeil 
Cube-root,  may  be  found  nearly  in  this  manner,  viz.  reduce  the 
Fraction  given  to  a  Decimal  Fraction,  by  Art.  322.  the  more 
places  are  in  the  Decimal,  the  nearer  will  the  root  be  found: 
But  the  Decimal  muft  confift  of  ternaries  of  places,  to  wit, 
either  of  three,  fix,  nine,  or  twelve,  &c.  places;  then  extrad: 
the  Cube-  root  of  the  Numerator  of  that  Decimal,  as  if  it  were 
a  whole  number,  (according  to  the  Rule  before  given,)  which 
root  found,  (hall  be  a  Decimal  exprefling  nearly  the  Cube-root 
of  the  Fraction  propofed. 

So  if  the  Cube-rcot  of  *.  were  required,  reduce  the  faid 
|  to  a  Decimal,  whofe  Numerator  may  confift  of  ternaries  of 
places,  to  wit,  into  this,  666666666666,  &c.  then  extracting 
the  Cube-root  thereof,  I  find  .8735,  which  is  very  near  the 
Cube-root  of •  . 

479.  The  Cube-root  of  a  mixt  number  commenfurable  to 
its  root  may  be  found  in  the  fame  manner  as  in  Art .  477.  the 
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inixt  number  being  firft  reduced  to  an  improper  Fraction  (by 
Art.  268. )  / 

So  the  Cube- root  of  is  difcovered  to  be  2^,  viz.  re¬ 

ducing  12-lf  to  this  improper  FraCtion  ^y3,  the  Cube- root  of 
3  +  3  wj}j  {jg  found  7  or  2\.  And  here  the  fame  caution  is  to 
be  obferved,  as  in  Art.  477.  viz.  the  fractional  part  of  the 
mixt  number,  or  the  improper  Fraction  equivalent  to  the 
mixt  number,  mult  be  exprefied  by  a  Numerator  and  Denomi¬ 
nator  in  the  leaft  terms,  before  any  Extraction  is  made. 

480.  When  the  mixt  number,  whofe  Cube-root  is  required, 

3 

has  not  a  perfeCt  Cube-root,  this  character,  y  is  ufualiy  pre¬ 
fixed  before  fuch  mixt  number ;  fo  the  Cube-root  of  2|  is 

3  3 

thus  exprefied  y  2-|.  Likewife  y  |  denotes  the  Cube-root 
of  f ,  which  is  a  FraCtion  whofe  Cube -root  is  inexprefiible  by 
any  true  or  rational  number :  But  if  you  defire  to  know  the 
Cube-root  near,  of  a  mixt  number  which  has  not  a  perfect: 
Cube-root,  reduce  the  fractional  part  of  the  mixt  number  to 
a  Decimal,  (as  in  Art.  478.)  and  annex  the  Decimal  fo  found 
to  the  Integers  of  the  mixt  number  ;  then  e (teeming  the  faid 
Integers  with  the  Decimal  fo  annexed  as  one  entire  number, 
extraCt  the  Cube- root  thereof,  and  from  the  root  fotmd,  cut  off 
always  to  the  right-hand  fo  many  places  as  there  were  points 
over  the  faid  Decimal  annexed,  which  places  fo  cut  off  will  be 
the  fractional  part  of  the  root,  and  thofe  remaining  on  the 
left-hand  (hall  be  the  Integers  of  the  root :  So  the  Cube-root 
of  2|  is  1  334,  and  fomewhat  more. 

481.  A  quadrate  or  fquare  number  multiplied  by  itfelf  pro¬ 
duces  a  biquadrate  number:  So  4  multiplied  by  itfelf  produces 
the  biquadrate  16.  Therefore  if  a  number  be  prcpofed,  and 
the  biquadrate-root  of  it  is  required,  (nil  extraCt  the  quadrate 
or  fquare-roct  of  the  faid  given  number,  and  then  extraCt  the 
Square-root  of  that  root  for  the  biquadrate-root  fought.  Thus 
if  20736  be  a  number  propounded,  the  biquadrate-root  thereof 
will  be  found  12:  For  the  Square-root  of  20736  is  144,  and 
the  Square-root  of  144  is  12.  When  the  given  number  has 
not  a  perfeCt  biquaurate-root,  you  are  to  annex  quaternaries  of 
cyphers,  to  wit,  either  4,  8,  12,  or  16,  &c.  cyphers,  and  then 
proceed  as  before ;  fo  you’ll  find  the  root  near,  whofe  fractio¬ 
nal  part  will  be  a  Decimal.  Thus  the  biquadrate-root  of  7 
is  near  1.62. 


0.3 
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4S2.  A  Table  of  the  Square  and  Cube-Roots  of  Numbers 

not  exceeding  144. 


Squ.Root. 

Cub. Root. 

N° 

Squ.Root. 

Cub.  Root. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

J3 

14 

*5 

16 

*7 

18 

r9 

20 

21 

22 

23 

24 

2.5 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

1,000000 

1,414214 

1,732051 

2,000000 

2,236068 

2,449490 

2,645751 

2,828427 

3,000000 

3,162278 

3,316625 

3,464102 

3=605551 

3>74i657 

3,872983 

4,000000 

4,123106 

4,242641 

4,358899 

4,472136 

4,582576 

4,690416 

4,795832 

4,898979 

5,000000 

5,099020 

5=196152 

5,291503 

5^85165 

5,477226 

5-567764 

5,656854 

5'744563 

5,830952 

5,916080 

6,000000 

1,000000 

1,259921 

1,442250 

1,587401 

1,709976 

1,817121 

X,9I2933 

2,000000 

2,080084 

2^54435 

2,223980 

2,289428 

2535i335 

2,410142 

2,466212 

2,519842 

2,571282 

2,620741 

2,668402 

2,714418 

2,758923 

2,802039 

2,843867 

2,884499 

2,924018 

2,962496 

3,000000 

3,036589 

3-°723I7 

3=I07232 

3>I4i38i 

3,174802 

3>207534 

3-239512 

3,271066 

3-3OI927 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

5 1 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 
67 
68 

69 

70 

71 

72 

6,082763 

6,164414 

6,244998 

^324555 

6,403124 

6,480741 

^557439 

6,633250 

6,708204 

6,782330 

6,855655 

6,928203 

7,000000 

7,071068 

7,141*428 

7,211103 

7,280110 

7,348469 

7,416198 

7=483315 

7=549834 

7>6i5773 

7,68iI46 

7=745967 

7,810250 

7,874008 

7=937254 

8,000000 

8,062258 

8,124038 

8.185353 

8,24621 1 
8,306624 
8,366600 
8,426150 
8,485281 

3,332222 

3=36i975 

3=391211 

3>4i9952 

3,448217 

3,476027 

3=503398 

3=530348 

3=556893 

3.583048 

3,6o8826 

3=634241 

3,659306 

3,684031 

3,708430 

3=7325i4 

2,756286 

3=779763 

3,802953 

3,825862 

3,848501 

3,870877 

3,892996 

3,9x4867 

3=936497 

3=957892 

3=979057 

4,000000 

4,020726 

4,041240 

4,061548 

4,081656 

4>ioi566 

4,121285 

4,140818 

4,160168 

The 
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The  Table  of  Square  and  Cube  Roots  continued. 


Ny  £ 

>qu.  Root.  ( 

3ub.  Root.  1 

s[° 

Squ.  Root.  ( 

3ub.  Root.j 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

i°2 

10^ 

I0« 

io( 

10' 

IQ<: 

8,544°C>4 

8,602325 

8,660254 

8,717798 

8,774964 

8,831761 

8,888194 

8,944272 

9,000000 

9»°55385 
9>  1 10434 
9,16515! 
9,219544 

9,273618 

9>337379 

9,380832 

9.433981 

9,486833 

9>539393 

9,591663 

9,64365! 

9,695360 

9>746794 

9’797959 

9,848858 

9>899495 

9,949874 

10,000000 

10,04988 
10,09950 
10,14889 
r  10,19804 
10,24695 
10,29563 
10,34408 
10,39230 

4,179339 

4,i98336 

4,217163 

4,235824 

4,254321 

4,272659 

4,290841 

4,308870 

4,3z6749 

4,344481 

4,36207 1 

4>3795I9 

4,39683° 

4,414005 

4,431047 

4,44796° 

4,464745 

4,481405 

4,497942 

4>5*4357 

4,53°655 

4,546836 

4,562902 

4?57B857 
4? 5  947  01 

4,610436 

4,626065 

4,641589 

4,65701c 

4,67233c 

4,687548 

4,70266c 

4,71769^ 

4,732621 

4,747458 

4,76220; 

L09 

no 

in 

112 

“3 

1 14 

“5 

116 

n7 

1 1 8 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

*3* 

132 

*33 

!34 

r35 

‘37 

r38 

I2C 

)  *■¥■ 
r  H] 

I-  14s 
)\1*: 
y r  4^ 

10,44031 
10,48809 
10,53565 
10,58301 
10,63015 
10,67708 
10,72381 
I0, 77033 
10,81665 
10,86278 
10,90871 

10,95445 

11,00000 

11,04536 

11,09054 

II?I3553 
1 1,18034 

11,22497 

11,26943 

1 I?3I37I 
n, 35782 

11,40175 

11,44552 

1 1,48912 
11,53256 
11,57584 
11,61895 
11,6619c 
11,7047c 

1 1  >7  47  34 
11,7898 - 
1 1,8321c 

11,8743^ 

i  11,9163c 
5  11,9582^ 
J.  n,0000( 

4,776856 

4,79142° 

4,805896 

4,820284 

4,834588 

4,848808 

4,862944 

4,876999 

4.890973 

4,904868 

4,918685 

4,932424 

4,946088 

4.959675 

4.973r9° 

4,986631 

5,000000 

5,013298 

5,026526 

5,039684 

5.052774 

5.065797 

5.078753 

5,091643 

5,104469 

5,117230 

5,120028 

5.142563 

>  5>I55I37; 
5,167649 

5,180101 

5,192494 

j.  5,204828 
5,217103 
5,229321 
5,241482 

0.4 
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;  CHAP.  XXXIV. 

* 

! the  Relation  ^Numbers  in  Quantity^ 

483.  rip  HU  S  far  Tingle  Arithmetick:  Comparative  Arithme- 
B  tick  enfues,  which  is  worked  by  numbers,  as  they 
are  conhdered  to  have  relation  one  to  another. 

484.  This  Relation  confiftsin  quantity,  or  quality. 

485*  Relation  in  quantity  is  the  reference  or  refpeift,  that 
the  numbers  themfelves  have  one  to  another :  As  when  the 
comparifon  is  made  between  6  and  2,  or  2  and  65  5  and  3,  or 

3  and  5* 

486.  Here  the  terms  or  numbers  propofed  are  always  two, 

of  which  the  firft  is  called  the  Antecedent,  and  the  other  the 
Confequent:  So  in  the  firft  Example,  6  is  the  Antecedent,  and 
2  the  Confequent :  And  in  the  fecond,  2  is  the  Antecedent, 
and  6  the  Confequent.  ' 

487.  Relation  in  quantity  confifts  either  in  the  difference,  or 
elfe  in  the  ratio  or  reafon  that  is  found  between  the  terms 
propounded. 

488.  1  he  Difference  of  two  numbers  is  the  remainder  left 
after  Subtra&ion  of  the  lefs  out  of  the  greater:  So  6  and  2  be¬ 
ing  the  terms  given,  4  is  the  difference  between  them  j  for  if 
you  fubtradf  2  from  6,  the  remainder  is  4. 

489.  The  Ratio  or  reafon  between  two  numbers  is  the  Quo¬ 
tient  of  the  Antecedent  divided  by  the  Confequent:  So  if  it  be 
demanded  what  ratio  or  reafon  6  has  to  2,  I  anfwer  triple 
reafon  :  For  if  you  divide  6  the  Antecedent,  by  2  the  Confe¬ 
quent,  the  Quotient  is  3;  2  being  contained  juft  3  times  in  6. 
In  like  manner,  there  is  a  fubtriple  reafon  between  2  and  6 ; 
for  if  you  divide  2  by  6,  the  Quotient  is  f,  or  (which  is  all 
one)  ~  ;  becaufe  6  being  not  once  found  in  2,  there  remains  2 
for  the  Numerator,  6  the  Divifor  being  the  Denominator  of 
thebradfion  produced  in  the  Quotient,  by  Art.  255. 

49 °‘  ^  fris  jtCatio  or  reafon  of  numbers  is  either  equal  or 
unequal. 

49 I*  Equal  reafon  is  the  relation  that  equal  numbers  have 
to  one  another :  As  5  to  5,  6  to  6,  7  to  7,  &c. 

492.  Here  the  one  being  divided  by  the  other,  the  Quotient 
is  always  an  unit:  For  if  it  be  demanded  how  often  5  is  in  5, 
the  anfwer  is  r. 
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493.  Unequal  reafon  is  the  relation  that  unequal  numbers 
have  one  to  another  ;  and  this  either  of  the  greater  to  the  lefs, 
or  of  the  lefs  to  the  greater. 

494.  Unequal  reafon  of  the  greater  to  the  lefs,  is  when  the 
greater  term  is  Antecedent :  As  of  6  to  2,  5  to  3,  and  the  like. 

495.  Here  the  Quotient  of  the  Antecedent  divided  by  the 
Confequent  is  always  greater  than  an  unit.:  So  6  divided  by 
2,  the  Quotient  is  3,  and  5  divided  by  3,  the  Quotient  is 
1  - 

1  3* 

496.  Unequal  reafon  of  the  lefs  to  the  greater,  is  when  the 
lefs  term  is  Antecedent :  As  of  2  to  6,  3  to  5,  &c. 

497.  Here  the  Quotient  of  the  Antecedent  divided  by  the 
Confequent  is  always  lefs  than  an  unit :  So  2  divided  by  6, 
the  Quotient  is  J,  or  ~ ;  and  3  divided  by  5,  the  Quotient 
is  f. 

498.  Each  of  thefe  kinds  of  unequal  reafon  is  again  fubdi- 
vided  into  five  other  forts  or  varieties,  of  which  the  three  firft 
are  fimple,  and  the  other  two  are  mixt. 

4-99.  The  fimple  kinds  of  unequal  reafon  are,  1.  Manifold. 

2  Superparticular.  3.  Superpartient. 

500.  Manifold  Reafon  of  the  greater  to  the  lefs,  is,  when 
the  Confequent  is  contained  in  the  Antecedent  divers  times 
without  any  part  remaining  :  As  4  to  2,  8  to  4,  16  to  8,  which 
is  alfo  called  double  reafon,  becaufe  the  lefs  is  contained  twice 
in  the  greater ;  fo  6  to  2  is  triple  reafon,  8  to  2  is  fourfold 
reafon,  Cfr. 

501.  Here  the  Quotient  of  the  Antecedent  divided  by  the 
Confequent  is  always  a  whole  number :  So  8  divided  by  2,  the 
Quotient  is  4. 

502.  The  oppofite  of  this  kind,  viz.  of  the  lefs  to  the  greater, 
is  termed  Submanifold  :  Examples  hereof  are  2  to  4,  4  to  8, 
8  to  16,  &c.  Likewife  2  to  6,  2  to  8,  2  to  10,  &c. 

503.  Superparticular  is,  when  the  Antecedent  contains  the 
Confequent  once,  and  befides  an  Aliquot  part  of  the  Con¬ 
fequent;  that  is  an,  half,  a  third,  a  fourth,  or  a  fifth 
part,  &c.  of  the  Confequent ;  as  3  to  2,  4  to  3,  5  to  4, 
6  to  5,  and  the  like;  here  3  divided  by  2,  the  Quotient  is  1  q, 
and  4  being  divided  by  3  the  Quotient  is  1  In  like  man¬ 
ner,  5  divided  by  4,  the  Quotient  is  I  and  6  divided  by  5, 
the  Quotient  is  1  j  ;  therefore  I  fay  2  and  half  2  (that  is  1) 
conftitute  3:  So  likewife  3  and  one  third  part  of  3  (viz.  1.) 
make  4,  and  fo  of  the  reft. 

5Q4.  Here  the  Quotient  of  the  Antecedent  divided  by  the 
Confequent  is  a  mixt  number,  whofe  whole  part,  as  alfo  the 

Numerator 
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Numerator  of  the  Fra&ion  annexed,  is  always  an  unit :  As  is 
obfervable  in  the  Examples  laft  mentioned. 

505.  The  oppofite  reafon  of  this  kind  is  Subfuperparticular, 
as  2  to  3,  3  to  4,  4  to  5,  5  to  6,  &c. 

506.  Superpartient  is,  when  the  Antecedent  contains  the 
Confequent  once,  and  befides  feveral  parts  of  the  Confequent : 
As  5  to  3,  7  to  5,  7  to  4,  8  to  5,  g  to  5,  11  to  7,  &c.  here 
5  divided  by  3,  the  Quotient  is  1  f,  and  therefore  5  contains 
3  once,  and  §  of  3 ;  for  3  and  two  thirds  of  3,  (viz,  2.)  con- 
ilitute  5. 

507.  Here  the  Quotient  of  the  Antecedent  divided  by  the 
Confequent  is  a  mixt  number,  whofe  whole  part  being  an 
unit,  has  always  for  the  Numerator  of  the  Fraction  annexed 
to  it  a  number  compofed  of  more  units  than  1 :  So  the  com¬ 
panion  being  made  between  5  and  3,  and  5  the  Antecedent 
being  divided  by  3  the  Confequent,  the  Quotient  is  1  J. 

508.  The  oppofite  of  this  reafon  is  Subfuperpartient :  Ex¬ 
amples  hereof  are  3  to  5,  5  to  7,  4  to  7  , 5  to  8,  5  to  9,  7  to  11, 
and  the  like. 

509.  The  mixt  kind  of  unequal  reafons  are  Manifold  Super¬ 
particular,  and  Manifold  Superpartient. 

510.  Manifold  Superparticular  reafon  is,  when  the  Antece¬ 
dent  contains  the  Confequent  divers  times,  and  befides  an 
aliquot  part  of  the  Confequent  5  as  5  to  2,  10  to  3,  17  to  4, 
21  to  5,  and  the  like. 

5 1 1.  Here  the  Quotient  of  the  Antecedent  divided  by  the 
Confequent,  is  a  mixt  number,  whofe  whole  part  confiding 
of  more  units  than  one,  has  always  an  unit  for  the  Numera¬ 
tor  of  the  Fradlion  annexed  to  it;  fo  5  divided  by  2,  the 
Quotient  is  2|-,  and  21  divided  by  5,  the  Quotient  is  4  -J. 

512.  The  oppofite  of  this  reafon,  is  Submanifold  Superpar¬ 
ticular  ;  as  2  to  5,  2  to  7,  3  to  7,  4  to  9,  &c. 

513.  Manifold  Superpartient  is,  when  the  Antecedent  con¬ 
tains  the  Confequent  feveral  times,  and  befides,  divers  parts  of 
the  Confequent ;  as  8  to  3,  17  to  5,  19  to  4,  28  to  5,  &c, 

514.  Here  the  Quotient  of  the  Antecedent,  divided  by  the 
Confequent,  is  a  mixt  number,  whofe  whole  part,  as  alfo  the 
Numerator  of  the  Fradfion  annexed  to  it,  is  always  a  number 
compofed  of  more  units  than  one  :  So  8  divided  by  3,  the 
Quotient  is  2j,  and  28  divided  by  5,  the  Quotient  is  5  1. 

513.  The  oppofite  here  is  Submanifold  Superpartient ;  as  3 
to  8,  5  to  17,  4  to  19,  5  to  28,  and  the  like. 

Thefe  are  the  feveral  kinds  or  varieties  of  the  ratios,  or  rea¬ 
fons  that  are  found  amongft  numbers;  fo  that  no  two  numbers 

whatfoever 
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whatsoever  can  be  named,  but  the  ratio  or  reafon  between 
them  is  comprehended  under  one  of  thefe  five  kinds. 


CHAP.  XXXV; 

*£he  Relation  of  Numbers  in  Quality  viz.  Arithme - 
tical  and  Geometrical  Proportion . 

ELATION  in  Quality  (otherwife  called  Propor- 
tion)  is  either  the  reference  or  refpedt  that  the  rea- 
fons  of  numbers  have  one  to  another ;  or  elfe,  which  the  diffe¬ 
rences  of , numbers  have  one  to  another. 

517.  Therefore  here  the  terms  propofed  ought  always  to  be 
more  than  two ;  for  otherwife  there  cannot  be  a  companion 
of  reafonsor  differences  in  the  plural  number. 

518.  This  proportion  is  either  Arithmetical,  or  Geome¬ 
trical. 

519.  Arithmetical  Proportion  is,  when  feveral  numbersdiffer 
according  to  an  equal  difference,  as  2,  4,  6,  8,  10,  &c.  here 
2  is  the  common  difference  between  2  and  4,  4  and  6,  6  and 
8,  8  and  10,  &c.  alfo  1,  2,  3,  4,  5,  6,  7,  8,  differ  by 
Arithmetical  proportion,  1  being  the  common  difference  be¬ 
tween  them. 

520.  Arithmetical  proportion  is  either  continued  or  inter¬ 
rupted. 

521.  Arithmetical  proportion  continued,  is,  when  divers 
numbers  are  linked  together  by  a  continual  progreffion  of  equal 
differences.  Such  are  the  Examples  laffc  propounded,  as  alfo 
thefe  1,  3,  5,  7,  9,  11,  13,  &c.  And  100000,  200000, 
300000,  400000,  £sV.  This  is  alfo  called  Arithmetical  pro¬ 
greffion. 

522.  Arithmetical  proportion  interrupted,  is,  when  the  pro-^ 
greffion  is  difcontinued  :  As  in  thefe  numbers,  2,  4,  8,  10; 
here  2  and  4  being  compared  with  8  and  10,  differ  according 
to  Arithmetical  proportion  ;  but  fo  do  not  4  and  8  differ  ;  for 
2  is  the  common  difference  betwixt  2  and  4,  8  and  10; 
whereas  the  difference  betwixt  4  and  8  is  4.  In  like  manner  8, 
14,  17,  23,  differ  by  Arithmetical  proportion  interrupted. 

523;  Arithmetical  proportion  may  be  continued  either  up¬ 
wards  or  downwards. 

524, 
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524.  Upwards,  when  the  terms  of  the  progreffion  increafe, 
as  theie,  2,  4,  6,  8,  10,  12,  &c.  or  thefe  1,  2,  3,  4,  5,  6,  dsV. 
And  this  laft  rank  is  more  particularly  termed  Natural  Pro¬ 
greffion. 

525.  Here,  when  the  firft  term  is  alfo  the  common  difference 
of  the  terms,  the  laft  term  being  divided  by  the  number  of  the 
terms,  the  Quotient  will  give  you  the  firft  term  of  the  rank  : 
Again,  in  this  cafe,  the  firft  term  multiplied  by  the  number 
of  the  terms  produces  the  laft  term  :  So  this  rank  3,  6,  9,  12, 
15,  18,  21,  being  propofed,  in  which  3  is  both  the  firft  term, 
and  alfo  the  common  difference  of  the  terms;  I  fay  21,  the 
laft  term  being  divided  by  7  the  number  of  the  terms,  the 
Quotient  is  3  the  firft  term  ;  contrariwife  the  firft  term  mul¬ 
tiplied  by  7  produces  21  the  laft  term. 

526.  Arithmetical  proportion  continued  downwards,  is,  when 
the  terms  of  the  progreffion  decreafe  :  Such  as  are  35,  32,  29, 
26,  23,  20:  And  40,  35,  30,  25,  20,  1 5,  10,  5. 

527.  Here,  when  the  laft  term  is  alfo  the  common  difference 
of  the  terms,  the  firft  term  being  divided  by  the  number  of 
the  terms,  the  Quotient  will  give  you  the  laft  term  :  Again, 
the  laft  term,  multiplied  by  the  number  of  the  terms,  produces 
the  firft  term  of  the  rank. 

For  Example,  This  rank  40,  35,  30,  25,  20,  15,  10,  5,  be¬ 
ing  propofed,  in  which  5  is  both  the  laft  term,  and  likewife 
the  common  difference  of  the  terms ;  I  fay  40,  the  firft  term 
being  divided  by  8  the  number  of  the  terms,  the  Quotient  is 
5  the  laft  term :  On  the  other  fide,  5  the  laft  term  being  mul¬ 
tiplied  by  8,  the  product  is  40  the  firft  term. 

528.  1  hree  numbers  being  propofed  that  differ  by  Arithme¬ 
tical  proportion  continued,  the  mean  being  doubled,  is  equal 
to  the  fum  of  the  extremes:  So  if  5,  6,  7,  be  given,  6  being 
doubled,  is  equal  to  the  fum  of  5  and  7,  the  two  extremes. 

529.  Four  numbers  being  given,  that  differ  by  Arithmetical 
proportion  either  continued  or  interrupted,  the  fum  of  the  two 
means  is  equal  to  the  fum  of  the  two  extremes:  So  5,  6,  7, 
8,  being  given,  the  fum  of  6  and  7,  the  two  mean  numbers, 
is  equal  to  the  fum  of  5  and  8,  the  two  extremes  ;  and  8,  14, 
17,  and  23,  being  propounded,  the  fum  of  14  and  17  being 
added  together  is  equal  to  the  fum  of  8  and  23. 

530.  In  an  Arithmetical  progreffion,  whofe  number  of  terms 
is  odd,  the  mean  term,  being  doubled,  is  equal  to  the  fum  of 
any  two  terms  that  are  equally  diftant  therefrom  ;  fo  if  1.2. 
3.  4.  5.  6.  7.  8.  9.  10.  11.  be  propofed,  6  the  mean  term  being 
doubled,  that  is  12,  is  equal  to  ii-fi~io-f2— 9  +  3, 
c^V. 

53Ia 


Chap.  XXXV.  Proportion.  .  237 

531.  Hence  the  fum  of  an  Arithmetical  progreffion,  whofe 
number  of  terms  is  odd,  will  be  equal  to  the  mean  term  mul¬ 
tiplied  by  the  number  of  the  terms :  In  the  above  Example, 
the  mean  term  (6)  multiplied  by  (n)  the  number  of  terms 
produces  (66)  the  fum  of  the  progreffion. 

532.  Otherwife  becaufe  half  the  fum  of  the  greateft  and 
lead  terms  is  equal  to  the  mean:  Therefore,  the  progreffion 
will  be  equal  to  the  product  of  the  number  of  the  terms,  mul¬ 
tiplied  by  half  the  fum  of  the  greateft  and  lead  terms. 

533.  In  an  Arithmetical  progreffion,  whofe  number  of  terms 
is  even,  the  fum  of  the  two  mean  terms,  is  equal  to  the  fum  of 
any  two  terms  equally  diftant  from  them;  fo  if  1.  2.  3.  4.  5. 
6.  7.  8.  9.  10.  be  propofed,  (5  -f  6~)  11  the  fum  of  the  two 
mean  terms  is  equally  to  104-1—9  +  2—8  +  3,  &c. 

534.  Hence  the  fum  of  an  Arithmetical  progreffion,  whofe 
number  of  terms  is  even,  will  be  equal  to  the  produdt  ariling 
from  multiplying  the  fum  of  the  two  mean  terms  by  half  the 
number  of  the  terms:  In  the  above  Example  n  the  fum  of 
the  two  means  being  multiplied  by  5,  half  the  number  of  the 
terms,  produces  55  the  fum  of  the  progreffion. 


535'  Otherwife,  becaufe  the  fum  of  the  greateft  and  lead 
term  is  equal  to  the  fum  of  the  two  mean  terms ;  therefore 
the  progreffion  will  be  equal  to  the  produdt  of  half  the  num¬ 
ber  of  the  terms,  multiplied  by  the  fum  of  the  greateft  and 
leaft  terms. 


536.  Therefore,  by  comparing  Art .  532.  and  535.  it  will 
appear,  that  the  fum  of  any  Arithmetical  progreffion  will  be 
equal  to  half  the  produdt,  made  by  multiplying  the  fum  of  the 
greateft  and  leaft  terms,  by  the  number  of  the  terms :  For 
Example,  9  terms  of  the  progreffion  1,  3,  5,  7,  9,  11,  13,  15, 


•  1 ,  14-17x9  18x9 

17,  is  equal  to— —  q  xqr 

2  2  7 


8i. 


537.  If  from  the  number  of  the  terms  of  an  Arithmetical 
progreffion,  unity  be  fubtradted,  and  the  remainder  be  multi¬ 
plied  by  the  common  difference  of  the  terms,  the  produdt  will 
be  the  difference  between  the  greateft  and  leaft  term. 

1  his  will  appear  from  the  generation  of  the  progreffion  ; 
fuppofing  6  were  the  fir  ft  term,  and  2  the  common  difference. 


The# , 
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Then,  to  the  firft  term 
Adding  the  common  difference 

Makes  the  fecond  term 

To  which  add  the  common  difference 

Makes  the  third  term 


10 


2 


8 


2 


6 


To  which  add  the  common  difference  2 


Makes  the  fourth  term 


Where  it  is  evident,  that  the  common  difference  is  added 
as  often  as  the  number  of  terms  lefs  1. 

538*  Hence,  if  to  the  leaft  term  be  added  the  product  of 
the  common  difference  by  the  number  of  terms  lefs  1 ;  the  fum 
arifing  will  be  the  greateft  term ;  and,  on  the  contrary,  if  the 
faid  product  be  fubtra&ed  from  the  greateft  term,  the  remain¬ 
der  will  be  the  leaft  term. 

For  Example,  In  the  progreffion  3/5,  7,  9,  ir,  13,  confift- 
ing  of  6  terms;  5,  the  number  of  the  terms  lefs  1,  being  mul¬ 
tiplied  by  2,  the  common  difference  of  the  terms,  produces  io, 
the  difference  between  3  and  13,  the  leaft  and  greateft  terms  $ 
and  therefore  3-]- 10—13,  and  13 — 10—3. 

539.  Plence,  the  fum  of  an  Arithmetical  progreffion  will  be 
equal  to  half  the  produ&  of  the  common  difference,  number 
of  the  terms,  and  numcer  of  the  the  terms  lefs  1,  multiplied  con¬ 
tinually  ;  and  added  to  the  produ&  of  the  leaft  term  and  num¬ 
ber  of  the  terms ;  or  fubtra&ed  from  the  produ&  of  the  greateft 
term,  and  number  of  the  terms. 

tor  by  Art .  536.  the  fum  of  the  progreffion  is  equal  to  half 
the  produ&,  made  by  multiplying  the  greateft  and  leaft  term, 
by  the  number  of  the  terms ;  and  the  above  will  appear  to  be 
half  the  faid  produ&  from  Art .  538. 

For  Example,  The  fum  of  the  Arithmetical  progreffion 
whofe  leaft  term  is  3,  common  difference  2,  and  number  of 
terms  6,  will  be  £  x2  x  6  X5  +  3  x  6zz  +  18  =z  48, 
And  the  fum  of  the  Arithmetical  progreffion  whole  greateft 
term  is  13,  common  difference  2,  and  number  of  terms  6,  will 
be  6X13— x 2x6x5=78— ¥=48. 

540.  When  numbers  have  the  fame  or  an  equal  ratio  or 
reafon,  they  are  faid  to  be  in  Geometrical  proportion  :  Thus 
3,  6,  12,  24,  48,  &c.  are  numbers  in  Geometrical  propor¬ 
tion,  each  Antecedent  being  to  its  Confequent  in  proportion 
as  the  fwo  firft  terms  3  and  6,  viz.  as  1  to  2. 

541*  Geometrical  proportion  is  either  continued  or  inter¬ 
rupted. 
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542.  Geometrical  proportion  continued,  otherwife  called 
Geometrical  progreffion,  is  when  every  Antecedent  and  its 
Confequent  have  the  fame  ratio  or  reafon,  as  in  the  Example 
quoted  in  Art.  540.  3,  6,  12,  24,  48,  &c.  each  Antecedent 
containing  its  Confequent  twice.  Note ,  The  number  (2)  by 
which  the  progreffion  is  continued,  is  called  the  ratio  of  the 
progreffion. 

543.  Hence,  in  a  Geometrical  progreffion,  each  Antecedent 
is  to  its  Confequent,  as  the  Bril:  term  is  to  the  fecond,  or  as 
unity  is  to  the  ratio  of  the  progreffion. 

Note,  All  the  numbers,  comprehended  between  the  firft  and 
lad,  are  called  mean  proportionals ;  fo  6,  12,  24,  are  three 
mean  proportionals  between  3  and  48. 

544.  Geometrical  proportion  interrupted,  is,  when  the  pro- 
greffion  of  like  reafon  is  difeontinued,  in  fuch  fort,  that  the 
four  numbers  being  given,  the  like  reafon  is  not  found  between 
the  fecond  and  third,  that  is  between  the  firfk  and  fecond, 
and  the  third  and  fourth;  of  this  fort  are  thefe  numbers  2,  4, 
16,  32  ;  here,  as  2  is  to  4,  fo  is  16  tp  32  ;  for  they  differ  by 
double  reafon ;  but  as  2  is  to  4,  fo  is  not  4  to  16,  for  4  and 
16  differ  by  fourfold  reafon,  4  being  contained  4  times  in  16, 

545.  The  numbers  of  Multiplication  and  Divifion  are  pro- 
portional ;  for  in  Multiplication,  as  1  is  to  the  Multiplier,  fo 
is  the  Multiplicand  to  the  produ£f,  or  as  1  is  to  the  Multipli¬ 
cand,  fo  is  the  Multiplier  to  the  product :  Again,  in  Divifion, 
as  the  Divifor  is  to  1,  fo  is  the  Dividend  to  the  Quotient 
Or,  as  the  Divifor  is  to  the  Dividend,  fo  is  1  to  the  Quo¬ 
tient. 

546.  If  the  rank  of  powers  in  Art.  4x2,  viz.  I,  2,  4,  8,  x6, 
&c.  be  feverally  multiplied  by  the  number  3,  the  products  3, 
6,  x  2,  24,  48,  &c.  are  a  Geometrical  progreffion,  whofe  ratio 
is  equal  to  the  root  of  thofe  powers. 

547.  Hence  a  rank  of  powers  is  a  Geometrical  progreffion, 
and  if  a  Geometrical  progreffion  be  divided  by  the  Brit  term, 
it  quotes  a  rank  of  powers. 

548.  Hence  alfo  the  lead  term  and  ratio  of  any  Geometrical 
progreffion  being  given,  any  term  (whofe  didance  from  the  lead 
is  known)  may  be  found;  by  raifing  the  ratio  of  the  progreffion 
to  a  power,  whofe  index  is  the  given  didance,  and  multiplying 
that  power  by  the  firft  term  of  the  progreffion. 

For  Example,  The  fifth  term  (48)  of  the  above  progreffion 
(whofe  didance  from  the  drd  term  is  4)  is  equal  to  (16)  the 

fourth 
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fourth  power  of  the  ratio  (2)  multiplied  by  (3)  the  firft  term 
of  the  progreffion,  for  3  x  16—48. 

549.  But  if  the  greateft  term  of  the  progreffion  be  given  ; 
then  divide  it  by  the  faid  power  of  the  ratio,  and  the  Quotient 
will  be  the  lead  term. 

For  Example,  If  it  be  required  to  find  the  fifth  term  of  a 
Geometrical  progreffion  decreafing,  whofe  greateft  term  is  162, 
and  ratio  3. 

The  diftance  of  the  terms  being  4,  raife  3  to  its  4th  power 
81.  then  divide  162  the  greateft  term,  by  81  the  power,  and 
the  Quotient  2  will  be  the  term  requited. 

550.  Any  number  of  mean  proportionals  may  be  found  be¬ 
tween  two  given  numbers,  thus  : 

Divide  the  greater  of  the  two  numbers  by  the  lefter,  and  ex¬ 
tract  that  root  of  the  Quotient  whofe  Index  is  greater  by  unity 
than  the  number  of  means  required,  fo  Ihall  the  refult  be  the 
ratio  of  the  progreffion ;  from  which  the  terms  may  be  made 
by  continual  Multiplication.  Example ,  Let  it  be  required  to 
find  3  mean  proportionals  between  2  and  162. 

Then  will  V'i2  —  VSi  ~  ^9=3  be  the  ratio. 

And  2x3=6;  6x3  =  18  5  18x3=545  the  means  required. 

551.  If  three  numbers  be  in  Geometrical  progreffion,  the 
fquare  of  the  mean  term  is  equal  to  the  product  of  the  extream 
terms:  For  Example,  in  the  three  numbers  3.  6.  12;  the 
fquare  of  6,  viz.  36,  is  equal  to  the  product  of  3  and  12. 

552.  If  four  numbers  be  in  Geometrical  proportion,  either 
continued  or  interrupted,  the  produdt  of  the  two  extremes  will 
be  equal  to  the  product  of  the  two  means. 

Example  1.  The  numbers  3.  6.  12.  24.  are  in  Geometrical 
proportion  continued,  and  3x24=72=6x12. 

Example  2.  The  numbers  2.  4  : :  16.  32.  are  in  Geometrical 
proportion  interrupted,  and  2x32=64=4x16. 

Hence,  if,  in  any  4  numbers,  the  produdl  of  the  two  ex- 
treams,  is  equal  to  the  produdl  of  the  two  means,  thofe  num¬ 
bers  are  proportionals. 

553.  If  4  numbers  2  :  6  ::  7  :  21  are  proportionals,  that 
proportionality  will  continue  among  the  numbers  that  arife  by 
thofe  changes  of  them  in  fituation  and  otherwife,  which  follow* 
viz. 

Cafe  1.  In  Alternation ,  i.  e.  if  the  two  extreams,  or  the  two 
means  feverally  change  places  between  themfelves. 

For 
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For  Example  2:7  :  :  6  :  21  for  2  X  21  =7  X  6. 
And  21  :  7  :  :  6  :  2  for  21  x  2  z±  7  x  6. 

2.  In  Inverfion ,  1.  e.  if  at  the  fame  time  the  two  firffc 
and  the  two  laft  change  places  between  themfelves. 

For  Example  6  :  2  :  :  21  :  7  for  6  X  7  =2  2  X  21. 

C<z/*  3.  In  Compofition ,  i.  e.  if  the  firft  and  fecond  terms  be 
added  together^  for  a  new  firft  term  ;  and  the  third  and  fourth 

terms  be  added  together,  for  a  new  third  term. 

For  Example  2  +  6  :  6  ::  7  4-21  :  21. 

That  is  8:6*;  28  ;  21  for  8  x21  6  x  28. 

Cafe  4.  In  Divifion ,  i.  e.  if  the  difference  of  the  firft  and 
fecond  terms  be  made  the  firft  term  ;  and  the  difference  of  the 
third  and  fourth  terms  be  made  the  third  term. 

For  Example  6—2  :  6  :  :  21 — 7  ;  21. 

Thatis  4  :  6  :  :  14  ;  21  for  4 X2i  =6 x  14. 

Cafe  5,  In  Converfion ,  1.  e.  if  the  furns  or  differences,  men¬ 
tioned  in  the  two  laft  Cafes,  be  made  the  fecond  and  fourth 
terms,  inftead  of  the  firft  and  third. 

For  Example  2  :  24-6  :  :  7  :  74-21 

And  2  :  6—2  :  :  7  :  21 —  7 

Thatis  2:8  :  :  7  :  28  for  2  x  28=8  x  7. 

And  2:4  :  :  7  :  14  for  2  x  1411:4  X7. 

Cafe  6.  In  Mixtion,  i.  e.  if  the  faid  fums,  and  differences, 
are  mixed  among  the  terms. 

For  Example  24*6  :  6 — 2  :  :  74-21  ;  21 — 7* 

Thatis  8:4  ::  28:  14  for  8x14 

m  4x28. 

554.  The  fuccefiive  differences  of  the  terms  of  a  Geometri-t 
cal  progreflion  will  form  another  Geometrical  progreflion,  ha¬ 
ying  the  fame  ratio. 

Examp .  1.  In  the  Geometrical  progreflion  3.  6.  12.  24.  48. 
&c,  if  each  Antecedent  be  fubtradled  from  its  Confequent,  the 
remainders  will  be  3.  6.  12.  24.  &c. 

Examp .  2.  In  the  Geometrical  progreflion  2.  6.  48.  54*  id^b 
486.  &c.  whofe  ratio  is  3,  if  each  Antecedent  be  taken  irora 
its  Confequent,  the  remainders  will  be  4.  12.  36.  108.  324* 
in  which  rank  of  remainders  the  ratio  ss  alfo  3. 

55.5*  The  fuccefiive  fums  of  the  terms  of  a  Geomeisical  pro¬ 
greflion,  taken  two  and  two,  three  and  three,  four  and  four, 
&c.  will  form  other  Geometrical  progreffions,  having  toe 
fame  ratio.  For  Example,  in  the  progreflion  1.  2.  4*  8*  1^  - 
32.  64.  128.  &c.  the  fuccefiive  fums  of  the . terms, '  taken  .two 

and  two,  wijl  be  3,  6,  12,  24, 48,  96,  192,  ~ 
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five  fums  of  the  terms,  taken  three  and  three,  will  be  7.  14. 
28.  56.  1 12.  224,  tsV.  The  fucceflive  fums  of  the  terms, 
taken  four  and  four,  are  15.  bo.  120.  240.  &c.  In  a 
which  ranks  of  fucceflive  fums,  each  Confequent  contains  its 
Antecedent  twice;  that  is,  each  Antecedent  is  to  its  Con  e- 
quent,as  (i)  the  firft  term  of  the  original  progreflion,  is  to 

(2)  its  ratio. 

556.  Hence,  let  a  Geometrical  progreflion  conftft  of  never 

fo  many  terms  ;  - 

As  the  fum  of  the  Antecedents, 

To  the  fum  of  the  Confequents: 

So  is  unity, 

To  the  Ratio  of  the  progreflion. 

557.  Therefore,  by  Cafe  5.  Art.  553. 

As  the  fum  of  the  Antecedents,  - 

To  the  difference  between  the  fums  of  the  Confequents 
and  Antecedents: 

So  is  unity. 

To  the  Ratio  lefs  unity. 


cs8.  But  the  difference  between  the  fums  of  the  Antece¬ 
dents  and  Confequentss  will  be  the  difference  between  the  laft 
and  firft  terms;  for  all  the  intremediate  terms  are  included 
in  both  fums :  And  the  fum  of  the  Antecedents  is  the  fum  of 
the  Progreflion,  wanting  only  the  laft  term. 

559.  Therefore,  As  the  fum  of  the  progreflion  lefs  the  laft 

term. 

To  the  difference  between  the  extreme 
terms: 

So  is  unity, 

To  the  Ratio  lefs  unity. 


560.  Or  by  Cafe  1.  Art.  553- 
As  the  Ratio  lefs  unity. 

To  unity : 

So  is  the  difference  of  the  extreme  terms, 

To  the  fum  of  the  progreflion  lefs  the  laft  term. 

561.  Hence,  having  either  the  greateft  or  leaft  term,  and 
the  Ratio  of  a  Geometrical  progreflion,  given  ;  the  fum  01  to¬ 
tal  of  any  propofed  number  of  terms  thereof,  may  be  found  by 

the  following  .  c  a  the 

Rule.  If  the  leaft  term  of  the  progreflion  be  given,  hnct  the 

greateft  by  Art.  548.  If  the  greateft  be  given,  find  the  lealt 

by  Art.  549.  Then  fubtradt  the  leaft  term  from  the  greater 


V 
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and  divide  the  remainder  by  the  number  which  is  lefs  by  one 
than  the  Ratio  :  Laftly,  to  the  Quotient  add  the  greateft  term 
of  the  progreffion,  and  the  fum  will  be  the  anlwer. 

Example  1.  What  is  the  fum  of  5  terms  of  a  Geometrical 
progreffion,  whofe  leaft  term  is  3,  and  Ratio  2  ? 

The  fifth  or  greateft  term  of  this  progreffion  is  48,  by  Art. 

548.  r 

Then  48  —  3  zz  45  =  the  difference  of  the  extremes ; 

And  4 _s  rz  45  zz  the  Quotient  of  that  difference* 

when  divided  by  the  Ratio  lefs  unity. 

Laftly,  45  -f  48  n  93  zz  the  fum  of  the  progreffion  3.  b, 

1 2.  24.  48. 

Example  2.  What  is  the  fum  of  5  terms  of  a  Geometrical 
progreffion*  whofe  greateft  term  is  162,  and  Ratio  3  ? 

The  fifth  or  leaft  term  of  this  progreffion  is  2,  by  Art.  549* 
Then  162  2  —  160  the  difference  of  the  extremes  $ 

And  I-°  —  go  zz  the  Quotient  of  that  difference* 

when  divided  by  the  Ratio  lefs  unity. 

Laftly,  80  +  162  =  242=  the  fum  of  the  progreffion  162. 
54.  18.  6.  2. 

562.  If  there  be  two  Geometrical  progreffions,  whofe  Ra¬ 
tio’s  are  equal :  'Then, 

As  any  term  of  the  firft  progreffion, 

To  any  term  of  the  fecond  :  *  ,  , 

So  is  any  other  term  of  the  firft*  whofe  diftance  from  tne 

former  is  known,  .  , 

To  a  term  equally  diftant  from  the  former  in  the  lecond. 

For  fince  the  Ratio’s  are  equal,  and  the  diftance  the  fame, 
and  fince  by  Art.  548,  and  549.  the  refpeaive  terms  m  each 
progreffion  are  produced  by  multiplying  or  dividing  by  the  fame 
power  of  the  Ratio ;  therefore  the  fatd  terms  raft  be  in  pro¬ 
portion  to  the  numbers,  fo  to  be  multiplied  or  divided. 

563.  Hence,  As  the  leaft  or  greateft  term  of  the  firft  pro- 

greffion, 

To  the  leaft  or  greateft  term  of  the  fecond  : 

So  is  the  fum  of  any  number  of  terms  of  th* 

,  ,  firft, 

To  the  fum  of  the  like  number  of  terms  oi  the 
fecond. 

For  the  wholes  will  be  in  the  fame  proportion  as  their  com* 

ponent  parts.  . 

R  a  56+ 
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564.  Hence,  in  any  Geometrical  progreffion,  if  the  fum  of 
any  number  of  terms  be  known,  the  fum  of  a  like  number  of 
terms,  the  firft  of  which  is  fituated  at  a  given  diftance  from 
the  firft  term  of  the  former,  may  be  found  by  the  following 
proportion. 


As  unity. 

To  that  power  of  the  Ratio,  whofe  index  is  the  given 
diftance : 

So  is  the  fum  of  the  given  number  of  terms. 

To  the  fum  of  a  like  number  of  terras,  beginning  at  the 
given  diftance. 

Example  In  the  Geometrical  progrefiion  2.  6.  18.  54.  162. 
486.  1458,  &c.  if  the  fum  26  of  the  three  firft  terms  be  gi¬ 
ven,  to  find  the  fum  of  three  other  terms  beginning  with  the 
fifth ;  then  the  diftance  of  the  firft  term  from  the  fifth  being 
four,  it  will  be  as  1  :  81  (the  fourth  power  of  the  Ratio  3 ;)  fo 
is  26  to  2106,  the  fum  of  162,  486  and  1458. 


CHAP.  XXXVI. 

Rules  of  Practice  by  Aliquot  Parts. 

565.  ft  N  Aliquot  part  takes  its  name  from  the  Latin  word 
j  \  aliqnoties ;  (for  according  to  Euclid-)  an  aliquot  part 
is  fuch  a  part  of  a  greater  number  as  being  taken  ( aliquo - 
ties  or)  certain  times,  precifely  conttitutes  that  greater  num¬ 
ber  ;  fo  3  is  an  aliquot  part  of  1 2  ;  for  3  taken  4  times, 
exactly  makes  12,  without  any  excefs  or  defedf :  In  like  man¬ 
ner,  4  is  an  aliquot  part  of  20,  becaufe  4  taken  5  times  pre¬ 
cifely  makes  20;  but  7  is  not  an  aliquot  part  of  20,  for  7 
taker*  twice,  wants  of  20;  and  being  taken  thrice,  exceeds  20: 
This  kind  of  part  laft  mentioned,  is  by  Euclid  called  pars  all - 
quanta ,  of  which  there  will  be  no  ufe  in  this  place. 

566.  When  the  Rule  of  Three  Diredt  has  1  or  an  integer 
for  the  firft  term,  it  is  commonly  called  a  Rule  of  Pradtiee, 
cither  from  the  great  ufe  and  pradfice  of  it  in  common  affairs, 
or  elle  becaufe  queftions  of  this  nature  may  be  refolved  by 
operations  more  fpeedy  and  practical  than  thofe  of  the  Rule 
®f  Three. 


567. 
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567.  The  following  numbers  of  (hillings  are  aliquot  parts 
of  a  pound,  viz. 


IOS, 

5S> 
4  S' 


u 

If 


2,  c  — —  / 

I  S  -  / 

J.  o  •  — —  20** 


Yards 

345 


|68.  Any  even  number  of  (hillings  is  either  of  a  pound 
(that  is  2  (hillings)  or  elfe  is  compofed  of  T%1.  (to  wit,  2  s.) 
taken  certain  tinges:  So  8r.  is  compofed  of  TV/.  (or  2 
(hillings)  taken  four  times;  In  like  manner,  18  n  is  compofed 
of  J0  l.  taken  9  times, 

569.  When  the  price  of  1,  or  an  integer  of  what  name 
foever,*  is  2  (hillings,  the  price  of  as  many  integers  as  one  will 
of  that  name  is  difcoverable  at  firft  fight ;  to  wit,  by  account¬ 
ing  the  double  of  the  figure  which  (lands  in  the  firrt  place 
(towards  the  right-hand )  of  the  faid  number  of  integers  as 
(hillings,  and  the  reft  of  the  faid  number  as  pounds:  So  345 
yards  at  2  (hillings  the  yard  will  coft  34/. 

1  or.  for  the  double  of  5  is  10,  which  write 
down  apart  as  (hillings;  then  efteeming 

the  remaining  figures  towards  the  left-hand,  — — — — > — — - 

to  wit,  34,  as  pounds,  the  anfwer  will  be  Anfw.  34/.  ior. 
04 /.  10  r.  This  contra&ion  is  nothing  elfe, 

but  dividing  the  number  of  integers,  whofe  price  is  required 

’by  10, 

570.  The  reafon  of  this  will  be  evident  if  we  argue  thus, 
345  yards  at  20 s.  per  yard  amount  to  345  L 

But  the  given  price  2  s.  is  -A^th  of  20  r. 

Therefore  345  yards  at  2  s.  per  yard  will  amount  to  of 

345  A 

More  Examples  hereof  are  thefe : 
cz. 

What  coft  2057  at  2  s.  per  oz ? 

1.  s. 

Anfwer  205  :  14 


yards. 

What  coft  120  at  2  s.  per  yard  l 


l .  s. 

Anfwer  12  :  o 


R3 


3-7 
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571.  When  the  given  price  of  1,  or  an  an  integer,  is  any  even 
number  of  (hillings  greater  than  two  (hillings,  multiply  the 
number  of  integers,  whofe  price  is  required,  by  half  the  given 
number  of  (hillings,  with  this  caution,  that  the  double  of  the 
figure  which  arifes,  in  the  firft  place  of.  the- product  be  written 
apart  as  (hillings,  and  the  reft  of  the  produa  as  pounds :  So  if 
it  be  demanded  what  218  yards,  at  8  (hillings  the  yard,  amount 
to,  the  anfwer  will  be  found  87/.  4*.  For 
I  multiplied  218  by  4  (which  is  half  8  the 
given  number  of  (hillings)  faying  4  times  8 
is  32;  here  the  double  of  2  (to  wit,  of  that 
figure  which  is  to  poflefs  the  firft  place  in  the 
produa)  is  4,  which  fet  apart  as  (hillings, 
keeping  3  in  mind  for  the  three  tens :  Again, 

4  times  1  is  4,  which  with  3  in  mind  makes 
7 :  Laftly,  4  times  2  makes  8,  therefore  the  anfwer  to  the 
queftion  is  87  /.  4 s.  The  reafon  of  this  contra&ion  is  evident 
from  Art .  568,  570.  More  Examples  of  this  Rule  are  thefe 
following:  -  * 

What  coft  436  yards,  at  14  s.  per  yard  ? 

_ 7_ 

/.  s. 

Anfwer  305  :  4 

What  coft  320  yards,  at  18 per  yard  ? 


/.  s. 

Anfwer  288  :  o 

572.  Any  odd  number  of  (hillings  is  either  compofed  of 
Yy.  (or  2 s.)  and  of  y,  (or  is.)  or  elfe  it  is  compofed  of 
y.  (or  2s.)  taken  certain  times,  and  of  (or  IJ*) 

3  s.  is  compofed  of  2  s.  and  1  s,  Alfo  7  s.  is  compofed  of  2  s . 
taken  three  times,  and  of  is.  Likewife  13^  *s  compofed  of 
2s.  taken  fix  times,  and  of  is. 

573.  When  the  given  price  of  1,  or  an  integer  is  an  odd 

number  of  (hillings,  work  for  the  greateft  even  number  of 
(hillings  contained  in  that  odd  number,  according  to  Art.  57 I# 
then  for  the  odd  (hilling  remaining,  take  y  of  the  number 
of  integers  whofe  price  is  required,  (by  Art .  107.)  Thefe  two  1 
jrefuits  added  together,  give  the  anfwer  to  the  quefticn  :  ^o,  * 


Yards. 

218 

4 


/.  s. 
Anfwer  87  :  4 


I 
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if  it  be  demanded  what  2344  ounces,  at  13^ 
the  ounce,  will  coft,  the  anfwer  will  be  found 
1C23/.  I2x.  For  if  I  multiply  2344  by  6, 
(to  wit,  by  half  the  remainder,  when  1  is 
abated  from  1 3,  the  given  number  of  fil¬ 
lings,)  there  will  arife  1406/,  8r.  (by  Art. 
t71.)  Then  taking  ^of  2344.  the[e  fr 
arife  1 17/.  4 s.  which  being  added  to  the  for¬ 
mer  product,  gives  1523/.  J2r,  for  the  an¬ 
fwer  to  the  queftion? 


oz. 

2344 

6 


l»  s»  - 
1406  :  8 
117  :  4 


Anf.  1523  :  12 


More  Examples  of  this  Rule  are  thefe  following  * 
What  coft  345  yards,  at  17  s.  per  yard  ? 


/.  s , 

276  :  o  345x*8o 
17  .  5  =  345xaV 


Anfw.  293  :  5 

What  coft  739  yards,  at  19J.  per  yard  ? 


1.  S. 

665  :  2 
36  :  19 


Anf.  702  :  1 

#  t’  | 

574,  This  Example  might  have  been  performed  other  wife, 
• 

739  yards,  at  20r.  per  yard,  amount  to  739k  or. 
And  739  ditto,  at  is.  per  yard,  amount  J  36/.  19$ 
to  ^thereof - - -  _ 


Therefore  739  yards,  at  19  s.  per  yard,  amount  1  ^  Ix. 

to  the  difference  of  thofe  values  — »  J 

'  And  by  parity  of  reafoning,  when  the  given  price  is  «8  i. 
161.  or  i  t.  per  yard,  from  as  many  pounds  as  there  are  yards, 
fubtraa  feverally  the  or  i  thereof>  and  the  mJna"lders 

will  be  the  anfwers. 

r7  r  Alfo  Queftions  of  this  kind  may  be  folved,  by  ufing 
the  Aliquot  pamof  a  pound :  Thus,  in  the  feconi  Example  fince 
17  is-compofed  of  10  +  5  +  2,  it  maybe  performed  asbe.ow  . 

R  4 


24-3 
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345  yards  at  20  j.  per  yard,  amount  to  345  /. 

345  ditto  at  ioj.  amount  to  4-  of  345/.  —T^TTici 
345  ditto  at  5  *.  amount  to  4  of  345  /.  —  S6  :  5 
345  ditto  at  2  j.  amount  to  T^of  345  4  ~  34;  10 

Therefore  345  ditto  at  if  s.  amount  to  293"!  5 

Examp.  2.  What  coft  928  yards,  at  $s.  per  yard  ? 

~  of  928  ~  232/.  the  anfwer. 

'  Examp.  3.  What  coft  928  yards,  at  6/.  per  yard  ? 

4  of  928  n  185  :  12  rz  the  amount  at  4  j*. 
ttV  °f  92^  =:  92  :  16  —  the  amount  at  2  r. 

c  **  111  11  ■“■**B*B 

Therefore  278  :  8  =  the  amount  at  6  s. 

Note,  Since  2  s.  is  the  I.  of  4  r.  the  amount  at  21,  might 
have  been  found,  by  taking  the  4  of  the  amount  at  4  j. 

576.  When  the  price  of  1,  or  an  integer,  confifts  of  pounds 
and  {hillings,  firft  multiply  the  number  of  integers,  whofe  price 
is  required,  by  the  number  of  pounds  in  the  faid  given  price, 
and  fubferibe  the  product  as  pounds ;  then  proceed  with  the 
Shillings  in  the  faid  given  price,  according  to  Art.  fcfr. 
and  having  fubferibed  that  which  arifes  under  the  aforefaid  pro¬ 
duct  of  pounds,  add  them  all  together  for  the  anfwer  of  thq 
queftion:  So,  if  it  be  demanded  what  328  hundred-weight 
amounts  to  at  2 /.  17  s.  per  hundred  weight,  the  anfwer  will 
appear  to  be  934  /.  16  r.  as  by  the  operation  is  evident. 

C.  wt . 

328 

•  2 


/.  So 

328  x  2  =  656  :  O 

328  x  262  :  8 

^  of  328  z=  16:  8 

•  v  ■ 

Anfw.  934  :  16 

More  Examples  to  illuftrate  this  Rule,  are  thefe  following ; 

What  coft  504  C.  wt.  at  7 1.  12  j.  per  C.  wt.  3 ' 

L  s9 

504  x  7  rr  3528  :  o 

504  x  T%  =  302  :  8 


Anfw.  3830  :  8 

Wh  at 


I 
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What  cofi;  129  C.  wt.  at  $L  7  *•  ftr  Wt* 

/•  S  9 

129  X  S  =  645  :  O 

129  X  —  38  ;  14 

,V  of  129  —  6:9 

•  '  -  •!  1  ■ 

Anfw.  690  :  3 

<77.  Any  number  of  pence  under  12  is  either  an  Aliquot 
partof  a  (hilling,  or  elfe  compofed  of  Aliquot  parts  thereof  j 
fo  2  pence  is  an  Aliquot  part,  to  wit,  of  a  {hilling.  Like 
wife  4  is  -I  of  12  :  But  farther,  5  pence  is  compofed  of  2  Ali¬ 
quot  parts,  to  wit,  of  3  pence,  which  is  -l  of  a  (hilling,  an4 
pf  2  pence,  which  is  £  of  a  (hilling  i  all  which  will  readily  ap¬ 
pear  by  the  following  Table, 


Pence. 

Aliquot  parts  of  a  (hilling. 

1 

T%(ori°fi) 

u 

X 

8 

2 

1 

.  3 

I 

'  4 

4 

1 

3 

5 

£  4.  A 

4  *  <s 

6 

* 

7 

1  2  I- 
4^3 

8 

2  +  2 

3  *  3 

9 

2  _L  2 

2,  5  4, 

IQ 

i  +  i 

u 

1  T  T  f  "b  4 

578.  When  the  given  price  of  1,  or  an  integer,  is  an  Ali¬ 
quot  part  of  a  (hilling,  divide  the  number  of  integers  whofe 
yalue  is  required  by  the  Denominator  of  fuch  Aliquot  part ;  fo 

will  the  Quotient  be  the  number  of  (hillings  that  anfwers  the 
j  queftion ; 
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queftion  ;  which  number  of  (hillings  (when  there  is  occafion) 
may  be  reduced  to  pounds  by  the  brief  way  of  dividing  by  20 : 
So  if  it  be  required  to  know  what  2686  ounces  at  4  pence  the 
ounce  amount  to ;  the  anfwer  Will  be  found  44/.  15/.  4  d. 
For  fince  4  d.  is  an  Aliquot  part,  to  wit,  4  of  a  (hilling,  divide 
s>686  by  3,  fo  will  the  Quotient  be  895  §- .  or  895  s.  4  d.  which 
(hillings  being  divided  by  20,  give  44/.  15  s.  4  d,  for  the  an¬ 
fwer  to  the  quedion,  as  you  fee  by  the  following  operation ; 


„  .■<  ' 

i 

*  4 


cz, 

2686 


4  s.  d.  { 

•  r  20)  89  1  5  :  4  rr  \  of  2686 
Anfwer  44  :  15  :  4 

More  Examples  of  this  Rule  are  thefe  following : 

1  "  ’  <  - 

What  cod  759  yards,  at  6  d.  per  yard  ? 

~  .  ~f 

C  ~  ~  -  "S',  d.  . 

20)37!  9  ;  6  759  y.l 

Anfw.  18  :  iQ  :  6 

/  y  -  i  - 

’  j  - 

|  What  cod  204  yards,  at  i  d.  per  yard  ? 

- - - 

Anfw.  17  j.  —  TV  ofi204r. 

♦  i  4 

•j. 

579.  When  the  given  prince  of  an  integer  is  compofed  of 
Aliquot  parts  of  a  (hilling,  divide  the  number  of  integers 
whole  price  is  required,  by  the  feveral  Denominators  of  the 
Aliquot  parts  contained  in  the  given  number  of  pence,  then 
add  the  Quotients  together,  and  the  fum  will  be  the  number  of 
(hillings  which  anfwer  the  quedion.  So  if  it  be  demanded 
what  2347  yards  of  linen  cloth  will  cod 
at  9  d.  the  yard,  the  anfwer  will  be  found 
88  L  os.  2  d.  For  fince  9 d.  is  compofed 
of  6  d.  and  3  d.  to  wit,  of  the  Aliquot 
parts  ~  and  J  of  a  (hilling,  fird  divide  2347 
by  2,  (the  Denominator  of  the  Aliquot  part 
ii)  fo  there  arifes  1173",  or  11735.  6  d. 

Again,  dividing  the  laid  2347  by  4,  (the 
Denominator  of  the  other  Aliquot  part) 
there  will  a  rife  586 -J-  or  586  s.  9  d.  which 
two  Quotients  being  added  together  give 


Yards, 

2347 

s.  d, 
1 173  :  6 
586  ;  9 


20)  176  1  o  :  3 
l.  s,  d, 

Anfw.  88  :  c  :  3 
1 2  bo  s. 
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,76oP,.  3  d.  or  88  /.os.  3  which  is  the  anfwer  of  the  Que  * 

lion. 

;  More  Examples  to  illuftrate  this  Rule,  are  theft : 

What  coll  78a  yards,  at  8  d.  per  yard  ? 

s.  d.  •  - 

260  :  8  =  4  of  7^2  p* 

260  *.  8  ~  ditto. 


20)  521  1  :  f 
/,  x.  d» 

Anfw.  2.6  :  1  :  4 

What  cofl  540  oz.  at  11  d.  per  oz? 

‘  ~8o  =  |  of  540  s. 

180  =  ditto. 

135  =  iof54°J> 


49'5  ... 

1.  s.  d. 

Anfw.  24  •  1 5  :  0 

rSn  or  the  Work  of  this  Example  might  Hand  thus,  viz, 

5  *  54°  yards? at  12  Per  yar(J?  amount  l  —  27  A  O  X. 

to  'J-  of  540  L  —  —  j 

And  540  yards,  at  1  d.  per  yard,  amount!  =  a  /.  5 

5  to^J—  of  the  ]aft  found  fum  27  l  )  - 

Therefore  540  yards,  at  1 1  d.  per  jard,  amount  \  a4  /.  lS  y. 

to  the  difference  of  the  above  values  J 

After  the  fame  manner,  when  the  given  price  *  9*  « 

8  d  from  the  amount  at  I  s.  fubtradt  ieverally  4,  3 

fame  ;ahd  the  remainders  will  be  the  anfwers. 

58i.  ’Twill  be  more  convenient  in  fom? :  cafes  where  the 
price  given  is  not  an  Aliquot  pa  °  a  be  an  Ali- 

f-e  into  two  or  more  fuch  P^^d“AliqLt  parts  of 
quot  part  of  a  ini  ill  ng,  yards  at  ^ 

54°. 


I 
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540  yards,  at  12  d.  per  y&rd  amount  to  27  /. 

540  ditto,  at  6d.  amount  to  ~  that  !  ’ 

fum  - -  _ - _  13/.  ior. 

540  ditto;  at  1  d.  amount  to  -  of  the  7  _ 

.  the  la  ft  fum  f  2  *  5  Sf 

Therefore  540  ditto,  at  7  d .  amount  to  15 

582.  And  when  the  Price  confifts  of  pence  and  farthings, 
the  procefs  may  be  of  the  fame  kind  :  For  Example,  required 
the  value  of  540  yards,  at  7J.  d.  per  yard. 

540  yards,  at  12  d,  per  yard,  a-*|  , 

_ _  mount  toj2?  * 

540  yards,  at  6  d .  per  yard,  1  , 

amount  to  ~  of  27  /.  J  ~  J3  10 

540  yards,  at  l~d,  per  yard,! _  '  . 

amount  to  J  of  13  /.  10  j.  J  3  *•  7  s*  6 
540  yards,  at  /*r  yard,! 

amount  to  j  of  3  /.  7  j.  6  J  ~  1  r  r.  3  ^ 

Therefore  540  yard„  at  74  yard,  a-  !  ,  0  T 

mount  to  J  1 7  ■  °  9  “• 

583.  When  the  given  price  of  an  integer  confifts  of  (hil¬ 
lings  ana  pence,  firft  multiply  the  ijumber  of  integers,  whofe 
Value  is  required  by  the  faid  given  number  of  fhillings,  and 
fibfcribe  the  produdl  as  fhillings  -3  then  divide  the  faid  number 

4pf  integers  by  the  feveral  Denominators  which  are  correfpon- 
dent  to  the  Aliquot  parts  contained  in  the  given  number  of 
pence,  and  fubfcribe  the  Quotient  or 
’Quotients  under  .the  aforefaid  produdl 
of  fhillings,  all  which  being  added  to¬ 
gether  give  the  number  of  fhillings 
which  anfwers  the  queftion  :  So  if  it 
be  demanded  what  347  yards  of  cloth 
will  coft  at  the  rate  of  7  sf  10  d.  the 
yard,  the  anfwer  will  be  found  135/. 

18  s.  %  d.  For  firft  347  being  multi¬ 
plied  by  7  (the  given  number  of  fhil¬ 
lings,)  produces  2429  fhillings,  then 
dividing  347  by  2  and  3  feve rally  (be- 
caufe  ic  d.  is  compofed  of  -  and  J  of 

a  {hilling,)  the  Quotients  will  be  1 73-^- and  115*  that  is  173  r <. 

6  d.  and  1 15  s.  8  d.  Laftlv,  the  fum  of  all  is  2718  s .  2  d%  or 

235  L  18  s*  2  d. 


yards . 
347 

S  • 

7  X  347  =  2429  : 

i  of  347  =  173  :  6 
3  of  347  =  115:8 


20) 2 7 1 1 8  : 2 
/.  s.  d. 
Anfw.  135  :  18  :  % 


More 
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More  Examples  of  this  kind,  arethefe; 

What  coft  540  yards,  at  17  >*.  9  ^.  yard  1 ' 

17  -  /  ’  v. 

MHWMMaaaM* 

' 

.  •  *  *-  - 

17  X  540={  |(o° 

i  of  540=  270. 
i  of  540=  135 


20)  958)5 

Anfw.  479/.  5  r.  orf. 

What  coft  313  yards,  at  14  r.  6<£  per  yard  ? 
14 


(  1252 
i4*3i3=J3I3 

4.0^313=  156  :  6 


20)45318  :  6 
Anfw.  226/.  i$s.6d. 


584.  But  if  the  given  price  be  between  one  Hulling  and  two 
fhillings,  the  procefs  may  be  the  fame  as  in  Art .  578,  579^ 
£srV,  excepting  only,  that  the  value  of  the  given  integers  at 
is.  per  yard,  inftead  of  being  feparated  from  the  reft  by  a  line, 
muft  be  added  up  with  the  reft.  For  Example,  required  the 
value  of  540  yards,  at  1  r.  h]\d,  per  yard  ? 

540  yards,  at  12  d.  per  yard,  amount  to  27/. 


540  ditto 

540  ditto 
540  ditto 

Therefore  540  ditto 


6  d.  per  yard,  amount  5  __  Q 
to  4  of  27  1  •*  * 

l\d.  ditto  ^  of  13  :  10 —3  :  7:6 
of  3  :  7  :  6—11:3 


~d.  ditto 


19I  or  is.  q\d.  amount  to  44  :  8 
Compare  this  Work  with  that  in  Art .  582. 


585.  When  the  price  of  an  integer  confifts  of  fhillings  and, 
pence,  and  that  fuch  fhillings  and  pence  jointly  confident 
do  make  an  Aliquot  part  of  a  pound,  it  will  be  a  briefer  way 
to  divide  the  number  of  integers,  whofe  value  is  required,  by 
the  Denominator  of  fuch  Aliquot  part,  fo  will  the  “Quotient 
give  the  anfwer  to  the  queftion  in  pounds,  and  known  pafts  of 
pound.  Thus,  if  it  be  demanded  What  767  yards  coft.  at  the 
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rate  of  6*.  8  6?.  the  yard,  the  anfwer  will  be  found  2 55/.  13  x* 

4*/.  For  fince  6  x.  8  d.  is  an  Aliquot  part,  to  wit  £  of  a  pound, 

divide  767  by  3,  fo  there  arifes  in  the 

Quotient  255!,  or  255/.  13X.  4 d.  which  /.  x.  d» 

is  the  anfwer  of  the  queftion.  Note ,  3)  767  (255  :  13  :  4 

That  the  Aliquot  parts  of  a  pound 

convenient  for  this  Rule,  are  thefe  exprefled  in  the  following 

Table* 


jh.  d. 


6 

3 

2 

1 

1 

1 


8 

4 

6 

8 

4 

3 


Aliquot  parts  of  a  pound. 


t 

~5 


1 


1 

S' 


1 

7z 


1 

Tt 


1 

T3- 


586.  And  indeed  every  queftion,  wherein  the  price  confifts 
of  {hillings  and  pence,  may  be  folved  by  the  Aliquot  parts  of 
a  pound,  and  the  Aliquot  parts  of  them  :  For  Example,  what 
coft  540  yards,  at  17  s.  g  d.  per  yard? 

540  yards,  at  20  s.  per  yard,  amount  to  540  l. 

540  ditto,  at  iox.  amount  to  i  of  540A  =270 
at  $s.  amount  to  ±  of  270  /.mi  35 
at  2  s.  6  d.  amount  to  \  } 

of  135  /.  f 

540  ditto,  at  O  s.  3  d.  amount  to  TV  ) 

of  67/.  10  s  ) 

Therefore  540  yards,  at  17  s.  9  d.  amount  to 


540  ditto, 
540  ditto, 


/.  —270 

l— !35 

=:  67  ; 

10 

=  6  : 

479  : 

s 

587.  But  if  the  price  were  1  /.  17  x.  Q  d.  per  yard,  then  draw 
no  line  under  the  540/.  but  add  it  up  with  the  reft ;  and  54a 
yards,  $t  1/.17X.  9  will  amount  to  1019  /.  5  x. 


Chap.  XXXVI-  by  Aliquot  Parts. 

^88.  When  the  price  is  (hillings  and  pence,  and  (itch  (hsl- 

lings  and  pence  confift  of  the  fame  figure. 

Multiply  the  given  Quantity  by  the  (hillings,  taking  al¬ 
ways  the  of  the  product  for  the  pence,  the  total  ol  which 
divided  by  20,  gives  the  anfwer  in  pounds.  ’  .  ••  *  ■ 

Example .  What  comes  731  ells  of  u  j  >-  ~j  ^  *  7 

or  11  s,  nd,  per  Ell? 


731  ells,  at  7 s,  7 do 
1 

t\)5"7 

426  :  05 


•  *  j 

731  ells,.,  at  11  lid* 

11 


2)0)  55413  :  °5 
277  :  03  :  05 


tV) 8041 

670  :  01 

Uni  — ji  1  mi  mi  11,  c  . . . 

2!°)  87  i|i  :  01 


435  :  11  i  01 


589,  When  the  given  price  of  1,  or  an  Integer,  >  con  fills  o 
pounds,  (hillings,  and  pence  reduce  the  pounds  and  (hillings 
into  (hillings,  then  proceed  according  to  Art,  583.  So  517  C, 
at  3/.  17  s.  5  d.  per  C,  will  be  found  to  amount  to  20c  2  L 
4  s.  5  d.  For  having  reduced  3  /.  17  s.  into  77  s ,  multiply  517 
by  77,  and  fet  down  the  particular  products ;  then  for  the 
pence9  which  is  eompofed  of  the  Aliquot  parts  -  and  |  of 
(hilling  take  \  and  ~  of  517,  and  fubfcribe  the  Quotients  or¬ 
derly  under  the  aforefaid  produdts  :  Lafily,  adding  ail  together 
the  fum  is  40024  s,  5  d,  or  2001  L  41.  5  d,  for  the  anfwer  of 
the  queftion, 

C 


517 


77 x  517 

%  of  517  = 

7  Of  517  = 


?6lQ 

36  *9 

I2Q  :  qi. 

86  :  2 


2J0)  4002  j  4  ♦  5 
Anfw.  2001  :  4  :  5 


More 


p3  xn 
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More  Examples  of  this  Rule,  a*e  thefe  following  i 
What  coft  108  C.  at  5/.  13*.  8  d.  per  C . 


,  324 

113x108=-}  108 

08 

of  108  —  36 

of  108:1:  36 


20)122716 

/.  5.  d . 

Anfw.  613  :  16  :  o 


What  coft  84  C.  at  2/.  10/.  6^.  ^rC. 


50x84—4200 
4  of  84—  42 


/. 


s. 


d . 


20)  424  I  2  (212  :  2  ;  o  Anfw. 

'  $  ■  '  •  '  -  :  ‘  ’ 

590.  Queftions  of  this  kind  may  alfo  be  performed,  by  mul¬ 
tiplying  the  number  of  integers,  whofe  value  is  required,  by  the" 
given  number  of  pounds ;  and  then  proceeding  according  to 

Art.  586  for  the  fhillings  and  pence. 

- 

Examp.  1.  What  coft  108  C .  wt.  at  5  /.  13  s.  8  d.  per  Q.  wt. 

5  X  108  n  540  —  the  amount  at  5  L  per  C .  wt. 
|ofio8  z=  54  —  ditto,  at  10  s. 

■jof  54  —  18  n  ditto,  at  3  4  d. 

.  of  1 8  zr  1  :  16 —ditto,  at  or.  4  d. 


Therefore  613:  16— the  amount  at  5 /.  i?x.  8 d. 
Examp.  2.  What  coft  306  C.  wt.  at  2  /.  12  j.  4 id. per  C.  wt. 


2x306  612 

4x306  -153 

t  x  I53  =  30:12 
4x30:12—  5  :  2 


x  5  :  2  zz  0:12:9  for 


for  2/. 
for  10  s. 

for  2  s. 

for  4  d. 

o-d. 


Therefore  801;  6:  9  for  2/.  i2t.  \\d. 
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5gi,  The  beft  way  of  proving  the  Work  of  Queftions  in 
Practice,  is  to  perform  the  fame  by  another  method  :  Thus 
the  firft  example  in  Art .  590.  and  the  fecond  in  Art .  589.  mu¬ 
tually  prove  each  other. 

592.  When  the  price  of  an  Integer  is  given,  and  the  price 
©f  many  Integers  of  the  fame  name  together  with  £  or  £  or  J 
of  an  Integer  is  required,  the  value  of  thofe  Integers  may  be 
firft  found  by  fome  of  the  preceeding  Rules,  and  then  for  the 
price  of  ~  of  an  Integer,  take  4  of  the  given  price  of  an  Inte¬ 
ger  ;  likewife  for  4  of  an  Integer,  take  ~  of  the  faid  given  price  ; 
alfo  for  4  of  an  Integer,  take  the  fum  compofed  of  4  and  4  of 
the  faid  given  price :  So  if  it  be  demanded  what  134  C,  3  qu. 
(to  wit,  134  hundred  weight,  and  4  of  an  hundred  weight)  of 
iugar  will  coft  at  4/.  16  x.  ^d.  per  C.  the  anfwer  will  be  found 
648  /.  9  s.  84  d .  as  by  the  lubfequent  operation  is  manifeft* 

1 34  C.  wt.  3  qu . 

4 


4  x  134 

i  of  134 
i  of  67 
4  of  33  :  10 
t  of  6  :  14 

Add 


for  4  /. 
for  10  u 
:  *lo  for  5  s. 

:  14  for  1  s. 

:  1 3  :  6  for  3  d. 

:  8  :  for  wt * 

:  4  :  04  for  j^C,  wt. 


Anfwer  648  :  9  :  84 


593 ‘  Whenever  the  parts  given  are  fimilar  to  any  knowa 
parts  of  a  pound,  queftions  of  this  kind  may  be  then  advan- 
tageoufly  performed,  by  firft  finding  what  the  given  Integer,  and 
the  parts  annexed,  would  amount  to,  at  1  /.  for  each  Integer : 
For  inftance,  in  the  above  Example,  when  1  C .  wt.  cofts  1  h 
3  qu,  will  coft  15  s. 


C,  wt,  qu. 


l. 


s. 


=4x134:15 

to  a  •  tf 


J  34 : 3  at  4  ^ 

134*.  3  at  10  s, 

134: 3  at  5*.  zz^of  67:  7  :  6zr 

*34:  3  at  is.  =T°f  33 :  1 3 : 9  — 
134:  3  at _ 3d.  m^of  6:14:9  = 

amount  to 


Therefore  134 :  3 at 4 : 10: 3 


539* 

O 

67  : 

:  7  : 

6 

33 : 

i3: 

9 

6: 

14: 

9 

1 : 

*3  : 

8? 

648  : 

;  9: 

■  8-i 

S 


594’ 
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tQA.  But  the  advantage  of  this  method  will  be  very  confpi- 
cuouSj  in  the  computing  the  values  of  gold  and  filver  plate : 
for  in  Troy  weight  the  ounce  (which  is  the  Integer  in  thole 
kinds  of  computation)  is  divided  into  20  penny-weights,  fo  that 
at  1  /.  per  oz.  each  penny-weight  will  be  worth  1  s.  Again  the 
penny- weight  being  divided  into  24  grains,  every  grain  will 
be  worth  an  half-penny,  and  every  two  grains  one  penny ;  fo' 
that  the  value  of  the  given  quantity,  at  1  l.  per  oz .  may  be* 
wrote  down  at  fight. 

Examp.  1.  What  coft  327  oz.  17  p.w.  20  gr.  of  gold,  at 
3  1.  17  s .  6  d.  per  oz  ? 

oz.  p.w.  gr .  s» 

Now  327  :  17  :  20  at  1  /.  per  oz*  amount  to  327  :  17  :  10 


Then  for  3 l.  take  3  x  327  :  17  :  10  =  983  :  13  :  6 

10  j.  \  of  327  :  17  :  10  ==  163  :  18  :  11 

5  s.  i  of  163  :  18  :  11  =  81  :  19  :  si 

2 s*  6 d.  l  of  81  :  19  :  5t  =  4°  :  l9  :  H 


Anfwer  1270  :  11  :  7-J 


595*  There  are  many  perfons  who  are  abfurd  enough  to  propofe , 
as  a  trial  of  the  Arithmetical  Skill  of  others ,  the  multiplying  of 
a  number  of  pounds ^  Jhillwgs ,  and  pence ,  by  a  number  of  pounds , 
JIj  tilings,  and  pence  ;  the  reader  is  therefore  defired  to  take  notice 9 
that  if 'any  fuch  perfon  jhould  propofe  to  him  the  multiplying  of  327  1. 
17  s.  10  d.  by  3  1.  17  s.  6  d.  that  he  may  proceed  as  in  the  above 
Example ,  and  give  the  anfwer  1270  1.  ns.  y~  d.  for  the  pro¬ 
duct  required . 

Examp.  2.  What  coft  327  oz*  17  p.w.  21  gr.  of  filver,  at 
5  s.  per  oz?  ' 

oz*  p.w.  gr.  /•  s.  d.  ■ 

Now  327  :  17  :  21  at  1  /.  per  oz.  amount  to  327  : 17  :  iot 

Therefore  for  5  x.  take  ^  of  it  =  81:19:  Si  +  { 
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r 

D 


c . 


115  x  218 


{ 


~  of  218 
of  109 
27  s. 


•z 

x 

Ar 

i  0f 


Zd. 

r 


ic. 

iC. 


The  Quotients 
arifing  for  by  ^  14  lb. 
Art.  592.  —  I  7  lb. 

L  3  lb. 


lb. 


218  :  3  :  24  at  5  /.  15  s. 

7- 

1090 

218 

218 

109 

d.  far 6 

27  : 

3  :  0 

4  : 

6  :  2 

57  : 

9  :  3! 

28  : 

10  :  3t 

14  : 

5  : 

+ 

7  : 

2  :  2| 

+ 

3  : 

1  :  0 

-X. 

1 

20)  253212  : 

3  :  2 

+ 

l. 

s .  d. 

Anfw.  1266  : 

2  :  3J 

+ 

The  Example  laft-mentioned  being  (of  thofe  queflions  which 
ordinarily  happen  in  trade)  one  of  the  hardeft  to  be  refolved 
by  the  Rule  of  Practice  ;  therefore  in  order  to  explain  the 
aforegoing  operation,  you  may  obferve,  that  the  price  of  218  C. 
3  qu.  is  found  after  the  manner  of  former  Examples ;  then  for 
14  lb.  part  of  the  24  lb.  in  the  queffion,  take  ~  of  the  price 
~  C.  Likewife  for  7  lb.  take  half  the  price  of  14  lb.  and  fo 
there  yet  remains  3  lb.  whofe  price  is  found  by  taking  |  of  the 
price  of  7  lb.  viz.  the  price  of  7  lb.  being  very  near  7  s*  2~  d. 
or  86 \d.  Multiply  864  by  3,  and  divide  the  Quotient  by  7, 
fo  there  arifes  37  d.  or  3  s.  1  d.  very  near.  Lafily,  all  being 
added  together,  the  fum  is  found  to  be  very  near  25322  s.  3 ~d» 
or  1266  /.  2  s.  3f  d. 

Note ,  That  a  quarter  of  a  farthing  (or  of  a  penny)  is  the 
fmalleft  money  expreffed  in  the  Example  ;  and  where  any  thing 
arifes  lefs  than  a  quarter  of  a  farthing,  it  is  omitted  ;  but  it  is 
fuppofed  to  follow  this  note  4-*  for  which  furplufages  fome  re- 
fpe£t  ought  to  be  had  in  adding  all  together  :  Now  although  in 
refolving  queflions  after  this  practical  manner  there  will  be 
fome  error,  yet  the  lofs  for  the  moll  part  will  be  lefs  than  a  far¬ 
thing,  which  is  inconfiderable. 


597.  Altho3  queflions  of  the  lafl- mentioned  kind  cannot  be 
performed  by  the  method  in  Art .  593.  becaufe  the  divifion 
of  a  quarter  of  an  hundred  weight  into  28  pounds,  has  nothing 
fimilar  to  it  in  the  fubdivifions  of  a  pound  Sterling;  yet  if  the 
Decimal,  equivalent  to  the  given  parts  of  an  C.  wt.  (taken  froto 

S  2  the 
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the  Tablet  explained  in  Art.  350.  m.  ,75  f°r  3  <luarterS 
and  ,2142857  for  the  24  lb.  making  together  ,9642857)  be  an¬ 
nexed  to  218  the  number  of  hundred  weights,  the  number 
(218,9642857)  fo  arifing  will  exprefs,  in  pounds  Sterling  and 
decimal  parts  of  a  pound  Sterling,  the  value  of  218  C.  3  f*- 
24  lb.  at  1  /.  Sterling,  per  C .  wt.  and  the  operation  may  be  as 
follows : 

The  given  Quantity. 

At  1  /.  per  hundred  weight  amounts  to  218,9642857 

For  5/.  take  5x218,9642857  =  1094,8214285 

For  145.  take  &  thereof"  X  21,8964286  =  I53>275°°02 
For  1 5.  take  thereof  =  fof  21,8964286  =  10,9482143 

For  6 d.  take  iof  10,9482143=  5’474I07I 

Fori  \d.  take  fof  5,4741071=  1,3685268 

For  ~d.  take  £of  1,3685268  =  0,2280878 

Then  will  their  (urn  be  the  anfwer  zz  1266,1153647 

Which  (when  the  decimal  part  is  reduced  to  (hillings  and 
pence)  is  1266  /.  2  s .  3!  d .  nearly. 

598.  When  the  price  of  1  lb.  weight  is  known,  and  the  price 
or  value  of  1  C.  (to  wit  112  lb.)  is  required,  the  anfwer  may 
fometimes  be  given  more  fpeedily,  than  by  any  of  the  former 
Rules,  by  this  Rule  which  follows,  viz .  find  the  number  of 
farthings  contained  in  the  given  price  of  lib.  weight,  then 
take  twice  that  number  of  (hillings,  and  once  that  number  of 
groats,  and  having  added  them  together,  the  fum  will  give 
the  value  of  I  C.  to  wit,  1 12  lb.  weight :  So  if  it  be  demanded 
what  1  C.  or  112  lb.  weight  of  cheefe  will  coft  at  the  rate 

of  3^  pence  the  pound  weight,  the  anfwer  will  be  1  /.  10  /. 

4 

For  according  to  the  faid  Rule,  the  number  of  farthings  con¬ 
tained  in  3 \d.  (the  price  of  1  pound  weight)  /.  s.  d. 

is  1 3,  therefore  the  double  of  1 3  (hillings  is  —  1  :  6:0 

13  groats  make  — -  -  —  —  o  :  4  !  4 

Therefore  the  fum  (which  is  the  price  of  "l 

1  C.  or  1 12  lb.  weight)  is  -  J  '  0  '  4 

The  reafon  of  this  Rule  is  as  follows,  if  I  lb.  weight  coft 
13  farthings,  then  112  lb.  muft  neceflarily  coft  112  times  13 
farthings,  or  (which  is  the  fame)  13  times  112  farthings;  but 
1 3  times  112  farthings,  are  equal  to  twice  thirteen  (hillings 
together  with  once  thirteen  groats;  becaufe  112  farthings  are 
compofed  of  twice  48  farthings  (or  two  (hillings)  and  of  16  far¬ 
things  (or  one  groat ;)  wherefore  the  truth  of  the  faid  Rule  is 
evident. 

Another 
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Another  Example ,  When  fugar  is  at  5  *•  d.  the  pound  weight, 
what  is  the  value  of  I  C .  (or  112  lb.  weight  ?)  Anfwer  2 1.  n 
4  d.  For  in  5 ~d.  are  contained  22  farthings,  l.  s.  d . 

therefore  the  double  of  22  (hillings  is  —  —  2  :  4  :  0 

22  groats  make  —  —  —  — -  —  —  0  :  7  :  4 

Which  added  together,  give  the  price  of  1  C.  1  2:11:4 

1 12  lb.  to  wit  -  - - J 


599.  Here  follow  the  quantities  of  particular  Goods  in 
Wholefale- trade,  found  in  the  Book  of  rates,  with  concife  and 
ready  ways  pf  cafting  up  the  fame,  deduced  from  the  fame 
principle  with  that  in  Art.  598. 

600.  Goods  fold  by  fixfcore  to  the  hundred,  are  Lamb-fkins, 
Barlings,  Balks  great,  middle,  and  frnall ;  Clap-boards,  Pipe- 
boards,  Bow  (laves,  Cap-ravens,  Deal-boards,  Spars  of  all  forts. 
Cod,  Cole,  Ling,  and  all  forts  of  Stock- fifh  ;  with  many  forts 
of  linen,  viz.  Hamburgh,  Silefia,  Iri(h,  Mufcovia,  Weftpha- 

lia,  Hanover,  . 

If  the  price  of  one  of  any  of  thofe  forts  of  goods  be  given  to 

find  the  price  of  an  hundred. 

Rule.  Divide  the  number  of  farthings  contained  in  the  price 
of  one  by  8,  and  the  Quotient  will  be  the  price  of  120  in 
pounds.  Note,  Reckon  half  a  crown  for  every  one  that  re¬ 
mains,  after  Divifion. 

Example ,  W"hat  cod  120  ells  of  Canvas  at  5 id.  per  Lll . 

51  d.  is  22  farthings,  and  y  1=  %  f  >  theretore  120  will  coft 
2  /.  and  6  half-crowns,  or  2/.  15.J. 

601.  Goods  fold  by  thethoufand,  are  Pade-boards  for  Books, 
Tennis-balls,  Lemons,  Oranges,  Teazels,  Fianders-paving  and 
pan-tiles.  Lantern-horns,  Barrel- hoops,  and  Boards  ;  Quills, 
Lamperns,  Squirrel- (kins,  Ox-bones,  Yards  of  Lift,  &c. 

If  the  price  of  one  of  any  of  thofe  forts  of  goods  be  given  to 
find  the  price  of  a  thoufand. 

Rule .  To  as  many  pounds  as  there  are  farthings  in  the  price 
of  1,  add  the  fame  number  of  ten-pences,  (o  (hall  the  fum  be 
the  price  of  a  thoufand. 

Example.  What  cod  a  thoufand  of  Tiles  at  3  d.  each  ? 

3  d.  is  12  farthings:  Then  to  12/. 

Add  12  ten-pences  ~  10  twelve- pences  zz  ol.  10 

Therefore  a  thoufand  will  cod  .  12  /.  10  s. 

*  -r 

602.  Goods  fold  by  the  great  Grofs,  containing  12  fmall 
Grofs,  or  144  dozen,  viz. 

Buttons  of  Metal,  Glafs,  Thread,  Silk  or  Hair ;  Beads  of 
Bone,  Box,  Glafs  or  Wood;  Cap-hopks,  Chefc-men ;  To- 

§  3  bacco- 
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bacco- pipes,  Combs  of  Light  or  Box-wood,  Thread  or  Silk- 
points,  Playing-cards,  &c. 

If  the  price  of  i  dozen  of  any  of  thefe  forts  of  goods  be  gi¬ 
ven  to  find  the  price  of  a  great  grofs. 

Rule,  Multiply  the  farthings  contained  in  the  price  of  i  do¬ 
zen  by  3,  and  the  product  will  be  the  price  of  a  great  grofs  in 
{hillings. 

Example ,  What  coft  a  great  grofs  of  Buttons,  at  8 \d.  per 

dozen  ? 

8  b  d.  is  34  farthings ;  and  34x3:=:  102  s.  ~  5 /.  2  X* 

Therefore  a  great  grofs  will  coil  5  /.  2  s . 

603.  Goods  fold  by  the  fmall  grofs  of  12  dozen,  viz.  To¬ 
bacco  and  Pepper-boxes,  Ne(t  and  Tinder-boxes,  Buckles  of 
home  forts,  Wafh-balls,  Inkhorns,  Bodkins;  feverai  forts  of 
Knives,  Comb-cafes,  &c. 

Goods  of  this  quantity  may  be  cad  up  by  the  lad  preceding 
Rule,  feeing  there  are  as  many  particulars  in  a  fmall  grofs,  as 
dozens  in  a  great  one. 

604.  Goods  fold  by  the  fivefcore  to  the  hundred,  are  An- 
notto,  Capers,  SafHowers,  Thrums,  Ginger,  Cloves,  Indico, 
Crofs^bow-thread,  Pack-thread,  Kids  or  Goats-hair,  Quick- 
filver,  Cotton- wool,  Englijh  Hard- wax,  Brafs  and  Latten- 
work,  as  Chafing- difhes,  Andirons,  Laver-cocks,  &c. 

If  the  price  of  1  of  any  of  thefe  forts  of  goods  be  given,  to 
find  the  price  of  an  hundred. 

Rule.  To  twice  as  many  (hillings  as  there  are  farthings  in 
the  price  of  one,  add  once  as  many  pence,  fo  (hall  the  fum  be 
the  price  of  an  hundred. 

Example.  What  coil  100  balls  of  Pack-thread  at  2|  d.  per 

ball  ? 

2  \d.  is  10  farthings;  then  to  10  x  2  ~  20  s. 

add  JO  X  I  *=  or.  10^. 

And  an  hundred  will  coll  20  s.  10  d. 


605.  Quedions  to  exercife  the  Rules  of  Pradlice. 


75  C.  2  q.  19  lb.  at  4!  d.  per  lb. 
7 1 08 1  lb.  at  35  s.  6  d.  per  C. 

67 1 08  oz.  at '  1 6  J  d .  per  lb. 

7 1  lb.  10  oz.  I $p.w.  at  5  s.  9  d, 
319  yards ,  at  5  sP  6  d.  per  ell , 

4 1 9  J  yards ,  at  4  s.  1  o~  d. 
q.q'quar,  at  4  s.  9  d.  per  bi/Jb. 
7154  yards  at  4  s,  iof  d. 


/«  x«  d. 
Anfwer  158  :  18  :  ij 
Anfwer  1126:  10  :  1 
Anfwer  283  :  19  :  8-J* 
oz.  Anfwer  248  :  0:9! 
Anfwer  70  :  3:7-5- 
Anfwer  101  :  18  :  i| 
Anfwer  89  :  6:0 
Anfwer  173  :  4  :  5s 

59^, 
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59  52.  II/.W.  1 8|r.  at  5  r.  7  d.  per  0%. 
^of  lb.  of  filk  at  20  5z» 

66  grofs  at  3  j,  9  d.  per  dozen. 

56  load  of  hay  at  18  per  trufs. 


59  52.  II 


Anfwer  16  :  12  :  8 
Anfwer  67  :  13  :  4 
Anfwer  148  :  10  :  o 
Anfwer  1 5 1  :  4:0 


CHAP.  XXXVII. 

Of  Tare  and  Tret,  &c. 

606.  rT'HESE  allowances  are  called  beyond  fea,  ‘The  ct/ur~ 
|  tefies  of  London,  becaufe  not  pradtifed  in  any  other 
place  ;  concerning  which  obferve,  That, 

607.  Grofs  is  the  weight  of  the  commodity,  and  that  which 
contains  it  without  any  dedu£tion.  And  Tare  is  an  allowance 
for  that  which  contains  the  commodity,  whether  it  be  bag. 
Barrel,  Sack,  Frail,  &c.  and  is  either, 

1.  At  fo  much  per  Bag,  Barrel,  Frail,  &c* 

2.  At  fo  much  per  cent .  or,  a 

3.  By  fo  much  of  the  grofs  weight,  called  Invoice  Tare. 

608.  When  the  Tare  is  fo  much  per  bag,  as  Almonds;  per 
barrel,  as  Oil  in  candy  barrels ;  per  frail,  as  Raifms,  &c. 

'Rule.  Multiply  the  number  of  the  faid  bags,  barrels,  frails, 
hogfheads,  &c.  by  the  allowance  of  Tare,  which  product  fub- 
tracl  from  the  grofs,  and  (when  no  Tret  is  mentioned)  the  re- 

•  mainder  is  neat.  '  c 

Example.  What  is  the  neat  weight  of  38  hogfheads  or  1  o- 

bacco,  weighing  grofs  102  :  2  :  17,  Tare  per  hogfhead  70  /• 


C.  qu .  lb. 
102  :  2  :  17 
1 12 


2660 


1297 


1 1497  Gr°fs 
2660  Tare 


8837  Neat 


S  4 


609, 
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609.  When  the  Tare  is  at  fo  much  per  cent .  and  that. 

An  Aliquot  part,  or  parts  of  the  hundred  weight ; 

As  Figs,  Almonds,  Argol,  &c.  14 

Caroteels,  and  butts  of  Currants,  16 

Oil  in  uncertain  cafks,  &e.  18 

Rule.  Divide  the  whole  grofs  by  the  faid  part  or  parts  that 
the  Tare  is  of  an  hundred,  gives  the  Tare  of  the  whole;  for 
fuch  a  part  of  the  grofs  muft  be  the  Tare  of  the  whole,  as  the 
given  Tare  is  of  an  hundred. 

Example.  What  is  the  neat  weight  of  15  barrels  of  Argol, 
grofs  C.  51  :  2  :  18.  Tare  14  per  cent,  which  being  the  8th 
pf  an  hundred,  take  the  8th  of  the  grofs  for  Tare, 

C  r  q.  lb, . 

8)51  :  2  :  18  Grofs 
6  :  1  :  23  :  4  Tare 


45  :  0  :  22  :  12  Neat. 

Example  2.  How  many  neat  hundreds  in  18  quarter  rolls  of 
Currants,  each  grofs  8:3:  10.  Tare  21  l.  per  cent , 

C.  q.  lb. 

8  :  3  :  10  each 

•» 

3 


26  :  2  :  02 

6 

lb.  — - — 

14  7)  x59  •  o  :  12  oz.  grofs 

7  i) - — - 

19  ;  3  :  15  :  8 
9  :  3  :  2i  :  12 


29  :  3  :  C9  :  04  Tare 


129  :  1  :  02  :  12  neat. 

6 id.  But  if  the  Tare  is  not  readily  found  to  be  an  Aliquot 
part  or  parts  of  a  hundred. 

#  Rule.  Multiply  the  pounds  grofs  by  the  allowance  of  Tare, 
dividing  the.  product  by  112,  the  quotient  is  the  Tare  of  the 
whole. 

Example .  What  is  the  neat  produce  of  12  barrels  of  pot- 
afhes,  each  grofs  203  lb.  T&re  jo  4  per  cent , 

4  203. 


per  Cent , 
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203 

120  =  12  X  10 

112)24360  (217 

196 


840 


56 


2436  grofs 
217  :  ~  Tare 

2218  :  i  neat. 


61 1.  If  the  allowance  for  Tare  is  not  by  the  hundred,  but 
according  to  the  grofs  weight,  as  Sumach  in  bags,  bales  or  fan- 
go  t^of  Aleppo >  Cyprus ,  and  Smyrna  (ilk,  &c.  fuch  Tare  is  call¬ 
ed  Invoice  Fare ;  of  which  the  Book  of  Rates,  in  the  Table 
of  Allowances  for  Tare,  fays,  viz. 


Cyprus  and  Smyrna  filk. 

r  about  or  above  300  lb.  *> 

Bales-i  from  300  to  200  >  allowed 

L  from  200  downwards  J  for  Tare 

Tobacco  from  Virginia. 

5  C,  and  upwards 


lb . 
16 


B 


r  5  u,  ana  upwaras 

„  r,  ,  )  ffom  4  to  5,  (  allowed 

Hogfheads  j  from  ♦  tQ  ^  j  f0r  Tare. 

'-under  3  hundred  v  70 

Example .  What  is  the  neat  weight  of  four  hogfheads  of  Vir¬ 
ginia  tobacco,  weighing  grofs  and  number’d  ?  viz . 

N°  C.  q.  lb.  lb. 

27  2:2:19*1  r  70*1 

9  5  :  o  :  15  hTare  found  \  100  L 
4  3  :  2  :  1 1  \  as  above.  J  80  1 


19  4  :  2  :  19 


90 


16:0:08  grofs  1 1 2)  340(3 
3  :  o  :  04  Tare  4 


13:0:04  neat,  and  fo  of  Silk, 


Alfa 
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r  ' 

Alfo  Sugar  from  India , 

In -calks  and  canifters,  f  \ 

In  chefts,  and  calks,  St.  Thom.  J  arel  f 

612.  Tret  is  an  allowance  of  4  lb.  per  104,  on  fome  fort  of 
goods,  (to  the  buyer  by  the  merchant)  for  the  Duft  and  Wafte 
in  them  ;  which  when  allowed,  after  you  have  fubtradted  the 
Tare  from  the  grofs,  the  remainder  is  fubtil,  or  futtle. 

Rule,  This  futtle  take  out,  and  divide  by  26,  becaufe  the 
allowance  of  4  lb.  per  104,  is  ^  part,  and  the  quote  is  the  Tret, 
which  Fret  fub tract  from  the  futtle,  and  the  neat  remains. 

Example .  How  many  pound  neat  in  12  C.  3  q,  12  lb.  grofs. 
Tare  2 lb.  per  cent.  Tret  4  lb.  per  104  ? 

26)  1415  (54  C ,  q.  lb. 


315  12  :  3  12 

■— >  1 12 


8)  1440  grofs 

7)  180 

r»  ini  ■  ■■■  »i  mb 

25  4-  Tare 


3415  futtle 
54  Tret 

1361  neat. 


Otherwife,  to  find  and  deduct  Tret. 

Rule.  Add  2  cyphers  to  the  futtle  pounds,  which  number  di¬ 
vide  by  104,  and  the  quote  is  the  neat  pounds. 

Example.  What  is  the  neat  weight  of  4  Bar,  of  Spanijb  To¬ 
bacco  r  containing,  viz. 
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N°  C ,  q.  lb, 

4  i  :  o  :  04 
7  o  :  3  :  25 
9  1  :  o  :  05 

3  o  :  2  :  26 


3  :  3  :  04 
112 


8)  424  grofs 

53  Tare 


I04)  37 100  (356  +  neat 

|  613.  Cloff,  is  another  allowance  of  2  lb,  weight,  to  citizens 

|  of  London ,  on  every  draught  above  three  hundred  weight,  on 
"j  fome  goods,  as  Galls,  Madder,  Sumach,  Argol,  &c. 

614.  Neat,  is  the  pure  weight  of  the  commodity,  when  all 
if  given  allowances  are  deduced. 

r  615.  As  for  other  allowances  not  fo  common,  as  Break, 
ill  Damage,  &c,  the  firft  being  generally  at  fo  much  per  Calk, 
P  Bale,  Bag,  &c,  the  other  fo  much  in  the  whole,  can  have  no 
hi  difficulty. 

Example ,  What  is  the  neat  weight  of  7  hogfheads  grofs, 
j|  28  C.  1  q.  19  lb.  Tare  16  per  cent.  Break  8  per  hoglhead, 
ij|  Damage  984  ? 

H 

C,  q,  lb» 

7)  28  :  I  :  19  grofs 
4  :  o  :  o6» :  11  Tare 


24  :  1  :  12  :  5 
—  :  2  :  00  :  o  Break 


23  ;  3  :  12  :  5 

3  :  14  :  8  Damage 


22  :  3  :  25  :  13  neat 

\ 

6i69 


(Tare  14 per  cent, 

I  Tret  \  per  10 ^  lb 6 


s6S 
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6 1 6.  In  Oil  the  Tare  is  of  two  forts, 

(i.)  On  Candy  barrels  —  —  at  29  lb.  per  barrel, 
(2.)  On  uncertain  cafks  —  —  at  18  lb.  per  cent . 

The  neat  pounds  of  which  are  found  by  the  foregoing  Rules. 
But  to  reduce  thofe  pounds  into  gallons  5 

Rule .  Multiply  thofe  pounds  neat  by  2,  the  produ&  of  which 
divide  by  3,  and  that  quote  by  5,  gives  neat  gallons,  7  lb .  f 
making  a  gallon. 

Example .  Oil,  groft  127  C,  3  q,  7  lb.  Tare  18  lb,  per  cent ► 
How  many  neat  gallons  ? 

C.  7.  /£. 

127 .3:7 
112 


1615 

«■■■' 1 '  ■"  *-— 

7)  I43I5 

8)  2045 

_ 255 

2300  Tare 

1 20 15  neat  pounds 

2 


3)  24030 
5)  8010 

1602  gallons. 


CHAP., 


CHAP.  XXXVIII; 


|  Concerning  Exchanges  of  Coins,  Weights, 

and  Measures. 


i  617.  H  E  rate  or  proportion  between  Coins,  Weights,  C5V. 

1  of  different  kinds  being  known,  either  from  fom© 

;  good  author,  or  rather  by  experience  ;  it  will  not  be  difficult, 
to  fuch  as  underftand  the  before-going  Rules,  to  know  how  to 
exchange  a  given  quantity  of  one  kind,  for  a  quantity  of  the 
I  fame  value  in  another  kind  :  But  fince  in  fome  cafes  the  com- 
j  mon  manner  of  working  may  be  much  contracted,  it  will  be 
convenient  to  (hew  the  mod  compenndious  ways  to  perform 
S  this  bufinefs. 

618.  In  exchanging  of  things  of  different  kinds,  (whether 
they  be  Coins  or  Weights,  &c.)  when  two  things  of  different 
kinds  are  compared  together,  the  queftion  may  be  refolved  by 

:  one  fingfe  Rule  of  Three,  as  will  be  evident  by  the  fubfequent 
S  Examples,  viz. 

£>uejl.  1.  How  many  Riders  at  21  s.  2 \d.  Sterling  the  piece, 
i  ought  to  be  received  for  251  /.  6  s.  4 \  d.  of  Sterling  money  ? 
Anfwer  237  Riders.  For  the  firft  and  third  terms  in  the  Rule 
of  Three,  which  arife  from  this  queftion,  being  converted  int© 
half-pence,  the  proportion  wi41  be  this : 

509  :  1  :  :  120633  :  237. 

uejl .  2.  If  ICO  ells  of  Antwerp  make  75  yards  of  London^ 
how  many  yards  of  London  meafure  will  27  ells  of  Antwerp 
make?  Anfwer  20^  yards. 

100  :  75  : :  27  :  20^. 

619.  In  London ,  and  throughout  England ,  accounts  are  kept 
in  pounds,  (hillings,  and  pence  Sterling,  and  are  caft  up  as 
Flemijh  and  French  money  are,  by  12  and  20,  and  the  Ex¬ 
change  made  with  all  places  by  pence,  i.  e .  giving  fo  many 
pence  Sterling  for  the  pieces  on  which  the  Exchange  is  made, 
except 

1.  Portugal ,  and  with  it  in  (hillings  and  pence,  on  their 
Milrea. 

2.  Antwerp ,  Hamburgh ,  &c.  Countries  bordering  upon 
Flanders  and  Holland ,  and  with  them  by  the  pound  of 
20  s.  Sterling. 

3.  Ireland ,  and  the  American  plantations,  by  the  hundred 
pound. 


620. 


\ 
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620.  In  Italy, 

Genoa ,  Leghorn ,  Venice ,  See. 

Genoa  and  Leghorn  exchange  with  London  by  the  dollar,  or 
piece  of  eight ;  Venice  by  the  ducat. 

Genoa  and  Leghorn  keep  their  accounts  in  livres,  fols,  and 
deniers ;  5  livres  is  a  piece  of  eight  at  Genoa ,  and  6  at  Leghorn* 

621.  In  Spain , 

Madrid ,  Cadiz ,  Bilboa ,  &c. 

Exchange  alfo  by  the  piece  of  eight. 

622.  In  Portugal, 

Lijhon  and  Oporto ,  &c. 

Exchange  on  the  Milrea. 


623.  In  France , 

Paris ,  Lyons,  and  Rouen. 

Exchange  by  the  Crown. 

But  keep  their  accounts  in  Livres,  Sols,  and  Deniers. 
12  Deniers  -j  r  1  Sol. 

12  Sols  imake-J  1  Livre. 

3  Livres  j  L  1  Crown. 


624.  In  the  Netherlands , 

Antwerp ,  BruJJels ,  Amfterdam ,  Rotterdam ,  Hamburgh,  he. 

Exchange  with  London  by  lhillings  and  pence  Flemijh.  Ac* 
counts  are  in  thefe  places  kept  in  pounds,  {hillings  and 

pence  ;  by  fome  in  guilders,  {livers,  and  pennicks.  The 
mifb  pounds,  fhillmgs,  and  pence,  are  divided  as  our  money, 
viz.  one  pound  into  20  s.  and  one  {hilling  into  12  d.  But, 


16  Pennicks, 

6  Stivers, 

20  Stivers, 

6  Guilders,  one  K 
30  Stivers, 

50  Stivers, 

63  Stivers,  J 


Stiver. 

Flemijh  Shilling. 
Guilder. 

Flemijh  Pound. 
Common  Dollar. 
Specie  Dollar. 
Ducatoon. 


625.  Italian,  Spani/h,  and  French  Exchange. 

Cafe  1.  The  quantity  of  Sterling  money  being  given. 

Rule.  Take  the  aliquot  parts  for  the  pence  of  the  Exchange 
out  of  a  pound,  dividing  the  given  crowns  by  thofe  parts,  the 
total  of  which  is  the  anfwer,  as  in  Art.  586/ 

Exajnple.  How  much  Sterling  mud  I  pay  here  to  receive  in 
Ft  ar.ee  4/9  crowns,  Exchange  at  52  d.  Sterling  per  crown  ? 

4/. 
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7? 


4  s.  4  479  crowns. 

4  T  95  :  I6 

TT  7  :  19  :  8 

103  :  15  :  8 

Example  (2.)  How  much  Sterling  for  7439  French  crowns. 
Exchange,  at  55  pence  4  per  crown  ? 

/.  d.  7439 


6 

X 

8 

929  : 

17  : 

:  06 

8 

X 

i  X 

619  : 

18  ; 

:  04 

5 

I 

4 

154  : 

19  : 

:  07 

5 

s 

X 

8 

19  : 

07  : 

05  : 

3 

T 

Anfwer 

1724  : 

02  : 

:  10  ; 

3 

¥ 

2.  The  quantity  of  Foreign  money  being  given. 

Rule .  Ufe  the  univerfal  Rule  of  Proportion,  Art,  407.  as  iii 
Example  22.  annexed  thereto. 

Example .  How  many  French  Crowns  muft  I  give  for  103  £ 
155.  8*4  Sterling:  Exchange  at  52  d.  Sterling  per  French 
Crown  ? 


Fr.  Cr , 

Conditional  terms  1 

Correfponding  A 


L 

_ 53 

240 

.  For  1 03  4  15  r.  S  £ 
60 


6227  groats. 

/•  a  IX6227X24O  6227X4  6227 

rhereforeAzz - - - —  =  —2. — - — -  zi47Gcrowns* 

60x52  52  13 

626.  Of  Flemljh  and  German  Exchange. 


627.  Firjl ,  To  reduce  Sterling  into  Flemljh  pounds. 

Take  the  aliquot  parts  for  what  the  rate  of  the  Ex~ 
change  is  above  a  pound,  dividing  the  given  Sterling  by  the 
faid  parts,  the  total  of  which,  with  the  given  Sterling,  is  the 
Flemljh  money,  as  in  Art .  587. 

Example  1,  One  in  Antwerp  delivering  money  by  Exchange 
for  London  at  35  s.  6  d.  Flemljh  per  pound  Sterling ;  how  much 
muft  he  pay  there  to  receive  here  597  L  Sterling  ? 


10  s. 
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10  s.  ’  597 

5  i  298  :  10 

6  TV  149  •  05 

14  :  18  :  6 


1059  :  13  :  6 

Anfwer  /.  1059  1  *3  :  6  Flemijh. 

Example  2.  A  Merchant  at  Rotterdam  has  a  bill  drawn  o» 
him  for  the  value  of  673/.  16  j.  8  d.  Sterling,  Exchange  at 
33  s,  4  d'  Flemijh  per  pound  Sterling  j  how  much  muft  he  pay 
there  ? 

10  r.  i  673  :  16  :  8 
3  4  5  336  :  18 : 4 

112  :  06  :  1  J 


1123  :  01  :  1  J 

Anfwer  /.  1123  :  01  :  1  ~  Flemijh, 

628.  Secondly ,  To  reduce  Sterling  into  Guilders. 

Jfo/*.  Reduce  the  Sterling  to  Flemijh ,  by  the  foregoing  Rule* 
which  Flemijh  money  multiply  by  6. 

Example .  If  397  /.  15  r.  Sterling,  Exchange  at  34  r.  8  A 
Flemijh  per  pound  Sterling,  were  remitted  to  Amjlerdam  5  how 
many  guilders,  ftivers,  dfa.  may  be  received  at  the  faid  rate  of 
Exchange  ? 

10  r.  t  397  :  *5  ^ 

4  198  :  17  :  06 

8  a  79  :  11  :  00 
1 3  :  05  :  02 


Gull.  Stiv, 
Anfwer  4136  :  12 

1 


689  :  08  :  08 


4136  :  12  :  00 


629.  Thirdly ,  To  reduce  Flemijh  pounds  into  Sterling,  ufq 
the  univerfal  Rule  of  Proportion,  as  in  Cafe  2.  Art .  625. 

Example .  A  Merchant  at  Brufels  delivers  579/.  10  s.  Fie - 
mijhy  Exchange  at  35  r.  6  per  L  Sterling  \  how  much  Ster¬ 
ling  muft  be  received  ? 

579  L 
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.  ‘  I 

579/.  10  j.  and  25  r.  6d*  zzUh 

2  40 


m 


Conditional  terms 


CorrefponcSing 


Sterl, 

1 


Flem« 

21 

40 

1159 

2 


ThereforeA=I2ilIj9X42_nS9il!2-  26?,  6|  * 

2x71  "71  7 

630.  But  thofe  who  are  ready  in  the  ufe  of  Decimal  Fraiti- 
ims,  may  proceed  as  follows : 

579/.  10 r.  =579)5  5  and  35  s.  6  <*.=1,775 

Then  A  =  326,4789.  See  the  operation. 

I*77S 

1,775)579,5000  (326,4789 
•••  5325 

wi.  ■!  .wii 

.  4700 
3550 


1 1500 
10650 

»  .  8500 
7100 


1400 

124.J 

•  157 
142 


*5 
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631.  Fourthly ,  To  reduce  Guilders,  Stivers,  and  Pennicks 
into  Sterling. 

Rule.  Divide  the  Guilders,  &?<*.  bv  6,  which  reduces  them  to 
Flemijh  pounds,  and  proceed  as  in  Art .  629,  and  630. 

632.  Of  gain  or  lofs  by  Exchange. 

Note,  That  when  Exchange  is  made  with  Italy,  France , 
Spain,  See.  with  which  as  aforefaid,  ( London  exchanges  for  fo 
many  pence  for  their  pieces,  the  gain  thereby  is  fo  much  the 
more,  by  how  much  the  courfe  of  Exchange  runs  low;  be- 
caufe?  it  is  evident,  that  I  can  receive  more  ducats  for  500/. 
when  the  Exchange  is  at  53  d.  than  at  56  per  piece. 

But  when  I  remit  for  Flanders  or  Holland ,  with  which 
London  exchanges  on  the  pound  Sterling,  the  higher  the  Ex¬ 
change  is  above  Par,  the  more  we  have  the  advantage  of  gain  ; 
for  according  to  reafon,  I  may  receive  more  Flemijh  money  for 
3000/.  Sterling,  when  the  Exchange  is  at  36  r.  8  d.  than  at 

35  \d' 


^33* 


(  275  ) 

633*  Decimal T1 A B  L  E  S  for  FlemiOi  Exchanges , 
at  the  moft  ufual  Rates  of  Exchange. 


Rate  of 
Exchan, 

The  Value  of 
pounds  Ster¬ 
ling  in  pounds 
Flemijh 9 

The  Value  of 
pounds  Flemijh 
inpoundsSter- 

ling. 

s.  d. 

1  1  T 

32 

1  ,6 

•  W  e  ©  9  9 

*625  .  , , 0 

1 

I  .6041^ 

.6233766 

2 

I  .608# 

.6217616 

3 

I  .6125  •  •  • 

,6201550 

4 

I  .6lff 

.6185567 

5 

I  96208j 

,6169665 

6 

I  .625  .  .  .  . 

.6153846 

7 

I  .6291^ 

.6138107 

8 

1 

.6122449 

9 

1  .6375  .  .  . 

.6106870 

10 

I  .641^ 

.6091370 

s.  1 1 

r  .64583- 

.6075949 

33— 

I  .65  .  .  .  .  . 

,6060606 

1 

1  .6541^ 

•  6045343 

2 

1  -6583 

.6030150 

3 

I  .6625  .  .  . 

*60x5037 

4 

r  M 

< 

r 

5 

1  .67083 

•5985037 

6 

1  .675  .  .  .  . 

«597OI49 

7 

0 

1  .679 

•5955335 

8 

1  .683 

•5940594 

9 

1  T875  .  ,  . 

.5925925 

10 

1  .6910 

.5911330 

1 1 

1  .695% 

.5896806 

34 

1  .7 . 

.5882352 

1 

r  .7041^ 

.5867970 

2 

1  .7083 

.5853658 

3 

1  .7125 . . . 

.5839416 

4 

:  .716'  | 

.5825242 

T  2 

Rate 
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Rate  of 
Exchan. 

The  V alue  of 
pounds  Ster¬ 
ling  in  Guild¬ 
ers, 

The  Value  of 
Guilders  in 
pounds  Ster- 
ling. 

s.  d. 

3  2 

Q  •  «  e  •  *  • 

.10416666 

1 

9  .625  .... 

.IO3896IO 

9  -6s . 

.IO362694 

3 

9  .675  .... 

.10335916 

4 

9  .7  ■ 

.IO3O9278 

5 

9 .725  .... 

.10282775 

6 

9  .75  ..... 

.IO2564IO 

7 

9  -775  •  •  •  • 

.IO23OI78 

8 

9  .8 . 

.I0204C8l 

9 

9  .825  .... 

.IOI78U6 

JO 

9 .85 .... . 

.10152283 

11 

9 .875 .... 

.IOI26581 

33 - 

9*9 . 

.10101010 

1 

9  -9?5  •  •  •  • 

.10075567 

2 

9  .95  «  •  ... 

.10050250 

3 

A 

9  -975  •  •  •  • 
10. 0  ...... 

.10025061 

.1 . 

5 

10.025  .... 

.09975061 

6 

10.05 . 

.09950248 

7 

10.075  •  •  *  • 

.09925558 

8 

io« 1  .  •  •  .  .  . 

.09900990 

9 

no.  125  .... 

.09876541 

10 

10.15 . 

.09852216 

1 1 

10.175  .  .  .  . 

.0982801 I 

34 — 

10.2 . 

.09803921 

1 

10.225  .  .  .  . 

.09779951 

2 

IO.25 . 

.09756097 

3 

<0.275  .  .  .  , 

.09732360 

4 

IO.5  ...... 

.09708736 

Kate 
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Rate  of 
Exchan. 

The  Value  of 
pounds  Ster¬ 
ling  in  pounds 

Flemijh , 

The  Value  of 
pounds  Fie- 
mijh  in  pounds 
Sterling. 

f.  d . 

1 

34  5 

I  .72<% 

.5811138 

6 

I  .725  ■ .  .  .  . 

•5797 101 

7 

I  .7291^ 

•57  83[3a 

8 

1  -7<? 

.3769230 

9 

1  -7375  •  •  •  • 

•5755395 

10 

i  .741^ 

.5741625 

11 

1  -745% 

.5727923 

35 - 

1.75  •  •  *  .  . 

.5714285 

2 

1  .7541^ 

.5700712 

2 

1  .758J 

.5687209 

3 

I  .7625  9  .  i 

•5673758 

4 

1  .7^ 

.5660377 

5 

1  .7708  z 

.5647058 

6 

I  .775  .... 

•5633802 

7 

1  .7791^ 

.5620609 

8 

i  .783- 

.5607476 

9 

1  .7875  .  .  . 

•55944°5 

i° 

I  .791# 

•558<395 

1 1 

1  -795% 

•5568445 

36 

I  •  8  «  «  •  0  d 

•5555555 

2 

- 

1  .8042$ 

•5542725 

2 

1  .8o8j 

•5529954 

3 

1  .8125  .  .  . 

.5517241 

4 

1 

.5504587 

5 

1  .8208^ 

.5491990 

6 

1  .825 

•5479452 

7 

1  .8291^ 

.546697# 

8 

1 .%  4 

•5454545 

9 

i  .8375 . . . 

.5442176 

10 

1  .8420' 

.5429864 

Ii 

i  .8458* 

.5417607 

Rate 
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Rate  of 
Exchan. 

The  Value  of 
pounds  Sterling 
in  Guilders. 

The  Value  of 
Guilders  in 
pounds  Sterling. 

s.  d. 
34  5 

10.325 .... 

.09685231 

6 

10.35 ..... 

,.09661835 

7 

10.37s .... 

.09638553 

8 

10.4  ...... 

.09615383 

9 

10.425  .... 

.09592325 

10 

10.45  ..... 

.09569368 

11 

10.475  .... 

•09546538 

35 

10*5  *  •  •  .  *  * 

.09523808 

1 

10.525  .... 

.09501186 

2 

10.55  •  •  • .  • 

.09478681 

3 

10.575 .... 

.09456263 

4 

10.6  ...... 

•09433961 

5 

10.625  .... 

.09411763 

6 

1 0.65  »  .... 

.09389671 

7 

10.675  .... 

.09367681 

8 

10.7  ...... 

•09345793 

9 

10.725  .... 

.09324008 

20 

10.75  .  .  .  :  . 

.09302325 

21 

10.775 .... 

.09280741 

36 

1 

10.8  .....  . 
10.825  .... 

.09259259 

.09237875 

2 

ro.85 ..... 

.09216590 

3 

10.875  .  .  .  . 

.09195402 

4 

I0®9  ®  •  •  •  •  • 

.09174311 

5 

10.925  .... 

•09I533l6 

6 

10.95  ..... 

.O9I3242 O 

7 

10.975  .... 

.O9IU616 

8 

11*0  9  fi  ®  e  • 

.O9O9O9O9 

9 

11.025  .... 

.O9O70293 

10 

II.05  ..... 

.09049773 

1 1 

1 1.O75  .... 

* 

.09029345 

Rate 


n 

A* 
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Rate  of 
Exchan. 

The  Value  of 
pounds  SterL  in 
pounds  Flemijh . 

The  Value  of 
pounds  Flem.  in 
poundsSterling, 

s.  d. 

... 

37— 

I  ®  8  ®  ®  ®  » 

•5405405 

1 

I  .8541^ 

.5393258 

2 

I  .858J 

,5381166 

3 

I  .8625  .  .  . 

•5369127 

4 

1  .8^ 

■5357143 

5 

1  .87083 

,534520 

6 

1  .875  .  .  .  a 

•5333333 

7 

1 .8791^ 

.5321508 

8 

1  .88* 

•53°9734 

9 

I  .8875  .  .  . 

,5298013 

10 

1  .891^ 

•5286343 

1 1 

1  -89583- 

.5274725 

T  .Q  .  „  .  „  .  . 

.5263157 

*r • *  a  »  * 

1 

I  .9041^ 

.5251641 

2 

1 .908^ 

.5240174 

3 

I  .9125  .  .  . 

,5228758 

4 

1  .9I0 

.5217391 

1 


T  4  Rate 

.  ... 


(T 


♦ 


f 
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Rate  of 
Exchan* 

The  Value  of 
pounds  Sterling 
in  Guilders. 

The  Value  of 
Guilders  in 
poundsSterling. 

x.  d. 

* 

37 - 

11. 1  .  .  .  . 

.09009009 

1 

11. 125  .  . 

.08988763 

2 

11. 15  .  .  * 

.08968610 

3 

11.175-.  . 

.08948545 

4 

11. 2  .... 

.08928571 

5 

11.225  .  . 

.08908685 

6 

* 

u.25 . . . 

.08888888 

l 

11.275  .  . 

.08869180 

8 

1 1 .3  •  •  •  . 

.08849556 

9 

*i-32S  •  • 

*08830021 

10 

I  1.35  •  *  8 

.08810571 

11 

H-375  •  • 

.08791208 

38— 

^ ^ •  4  ®  ®  ®® 

.08771928 

1 

1 1.425 . . 

.08752735 

2 

u-45  8  •  • 

.08733624 

3 

1 1-475  •  ■ 

.08714596 

4 

i i *5  •  »  •  ® 

*08695651 

The  Explication^ 

634.  The  firfl  Column  (hews  the  Rate  of  the  Exchange 
from  32X.  to  38/.  4^.  and  is  extended  no  farther;  for  a  re¬ 
gulation  being  made  of  the  coin,  it  is  not  probable  it  will  rife 
higher,  or  fall  lower  than  thofe  limitations. 

635*  The  fecond  Column  on  the  left-hand,  (hews  the  value 
of  pounds  Sterling,  exprefled  in  pounds  FlewtJ})y  whereby  at  the 
hrft  view,  you  difcern  what  is  the  amount  of  1,  10,  100,  ioao, 
to  ten  millions  of  Sterling,  in  pounds  Flemijfb ,  at  any  of 
the  mferted  rates  of  Exchange:  For  example,  if  the  Exchange 
is  at  35x*'  one  pound  Sterling,  being  equivalent  to  one 
pound  fifteen  (hillings  and  two  pence  at  one  view ;  therefore  it 
appears  that 

^  /.x.  d . 

10L  Sterling  makes  17  :  11  :  8 

100  175:16:8 

1000  1758:  6  :  8  &c. 


x 


All 
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All  which  Flemijh  monies  are  found  in  the  line  againft  the 
faid  given  rate  of  Exchange  :  But  if  the  Sterling  money,  for 
which  the  value  in  pounds  Flemijk  is  required,  confifts  of  odd 
pounds,  or  hath  (hillings,  annexed ;  then  multiply  the 
Flemijh  money,  at  the  given  Exchange,  by  the  fum  in  Sterling* 
and  the  product  anfwers  the  queftion.  Thus  67  /.  10 s.  Ster¬ 
ling,  multiplied  by  1,7583:  the  Flemijh  money  at  35  :  2  makes 
1 18/.  13  s.  9 d.  Flemifh. 

636.  The  third  Column  on  the  left-hand  page  (hews  the 
value  or  amount  of  pounds  Flemijh  in  Sterling,  after  the  fame 
manner  as  the  fecond  (hews  the  value  or  amount  of  pounds 
Sterling  in  Flemijh  money  : 

For  inftance. 

At  the  aforefaid  Exchange  of  355.  2d.  I  fee  that  one  pound 
Flemijh  being  equivalent  to  .5687209,  or  /.  iir.  4 ±d.  j  Ster- 
Therefore  10  Flem .  makes  5.687209,  or  5  :  13  :  9  :  ^ling 
100/.  56,87209,  or  56  117:6:  l  very 

and  1000  568.7209,  or  56 8  :  14  :  5  :  )  near. 

But  if  your  Flemijh  money,  the  value  of  which  is  required  in 
Sterling,  confifts  of  odd  pounds,  or  hath  (hillings,  &c.  an¬ 
nexed,  multiply  the  fame  by  the  Sterling,  as  before  dire£fed* 
and  the  product  of  fuch  multiplication  anfwers  the  queftion  ; 
fo  if  it  be  required  to  find  how  much  Sterling  for  1 37/  10/, 
Flemijh ,  Exchange  being  at  35*.  2 d.  then  1 37>5  X, 5687209 
£=78,19912,  or  78/,  4 s.  Sterling  nearly. 

637.  The  fifth  Column,  or  the  fecond  on  the  left-hand 
page,  (hews  the  value  or  amount  of  pounds  Sterling  in  Guilders, 
or  what  number  of  Guilders  I  ought  to  receive,  or  pay,  for 
any  fum  of  Sterling,  at  any  of  the  inferted  rates  of  Ex¬ 
change  : 

For  Example, 

At  the  aforefaid  Exchange  of  351.  2 d.  it  appears  that  10 
Guilders,  1 1  Stivers,  are  equivalent  to  one  pound  Sterling  $ 
as  likewife  that 

Guild .  Stiv,  /. 

105  :  to  are  to  10 1 
1055  to  ico  »  Sterling, 

10550  to  1000  j 

If  the  Sterling-money  is  in  odd  pounds,  or  hath  (hillings, 
&c.  annexed,  you  are  to  multiply  the  Guilders  correfponding  to 
the  rate  of  Exchange  by  your  Sterling  fum,  as  above  directed; 
fo  132/.  lor.  Sterling,  Exchange  at  351,  2d.  will  be  found 
to  make  1397  Guilders,  17  Stivers,  8  Pennicks. 


638, 
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638.  The  laft  Column  fhews  the  value  of  Guilders  in 
pounds  Sterling,  or  how  much  Sterling  I  ought  to  receive,  or 
pay,  for  any  number  of  Guilders,  at  any  of  the  fpecif/d  rates 
of  Exchange. 

So  at  the  aforefaid  rate  of  Exchange,  viz.  35  s.  2 d.  one 
Guilder  being  worth  .09478681,  or  is.  lO^d.  Sterling. 

Therefore, 

/.  s.  d. 

10  make  .9478681,  or  18  :  n  :  Sterling 

100  9.47 868 1 ,  or  9  :  09  :  6  :  ^Cvery 

1000  94.78681,  or  94:i5-  8:^3  near. 

If  your  Guilders  be  in  odd  numbers,  or  have  Stivers  annexed, 
multiply  them  alfo  by  the  value  in  Sterling. correfponding  to 
the  rate  of  Exchange,  and  the  product  will  anfwer  your  de¬ 
mand. 

Guild.  Stiv .  Penn. 

So  1397  :  17  :  8,  Exchange  at  35  s.  2d.  being  multi¬ 
plied  by  .09478681,  amounts  to  132/.  ior.  Sterling,  as  above- 
faid. 

Note,  The  reafon  of  the  Tables  being  calculated  fo  high,  is, 
that  you  may  be  more  exadl  in  long  fums,  tho’  you’ll  feldom 
have  occafion  to  make  ufe  of  more  than  five  or  fix  figures : 
And  the  dots  placed  to  the  right-hand  are  inferred  for  the 
more  eafy  and  fafe  obfervation  of  large  even  fums.  But  if 
the  calling  up  of  odd  fums  Ihould  be  thought  as  troublefome 
to  be  effe&ed  by  thefe  Tables,  as  by  the  common  method  of 
doing  them,  (tho’  in  all  cafes  performed  by  one  Tingle  Multi¬ 
plication)  yet  even  fums  moll  commonly  happening  in  draw¬ 
ing  and  remitting  by  Exchange,  the  ufefulnefs  of  thefe  Tables 
will  be  fufficiently  manifeft. 

639.  Many  queftions  propofed  in  Redudion,  by  perfons  in 
the  common  method  of  teaching,  belong  to  this  place:  Some 
of  the  moft  ufeful  follow,  and  by  attending  to  the  manner  of 
folution  of  them,  the  reader  may  form  Rules  for  other  cafes. 

640.  To  reduce  guineas  into  pounds. 

Rule .  To  the  given  number  of  guineas,  add  thereof. 

Example .  How  many  pounds  in  927  guineas? 

'  "  -  yo  of  927  zz  46  :  js. 

Anfwer  973/.  7;. 

•  -  641. 

6  .» 


\ 


* 
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64.1-  To  reduce  pounds  into  guineas. 

Rule.  From  the  given  pounds  fubtra£t  thereof. 

Example .  How  many  guineas  in  97 3  /.  7  s . 

f-  of  973  /.  7  5.  =  139.  :  1 

Subtraft  f  of  139  /.  1  s.  iz  46  :  7  ^  973  ^  7 

by  Art .  113, 

Anfwer  927/.  or. 

642.  To  reduce  moidores  at  x  /.  7  r.  into  pounds. 

To  the  given  number  of  moidores  add  ~  and 

thereof. 

Example ,  How  many  pounds  in  927  moidores! 

t  ^  927  1=  231  :  15 
to  of  927  =  92  :  14 

•— — — i  •  \ 

Anfweri25i/.  gs, 

643.  To  reduce  moidores  into  guineas. 

Rule.  To  the  given  number  of  moidores  add  f  thereof. 
Example .  How  many  guineas  in  924  moidores  ? 

f  of  924  ~  132 

Anfwer  1188  guineas, 

644.  To  reduce  guineas  into  moidores. 

From  the  given  number  of  guineas  take  J  thereof. 

Example .  How  many  moidores  in  1188  guineas? 

^  of  1188  r=  132 
J32 


■|  of  ditto  -V-  264 

Anfwer  924  moidores. 

645.  To  reduce  Portugal  pieces  of  1  /.  16  s.  each  to  pounds. 
From  twice  the  given  number  of  pieces  take  -/L  thereof. 
Example.  How  many  pounds  in  925  pieces,  each  1  /.  16  s. 

2x925  =  1850  ' 

TT5  Of  l850Z=l85 


Anfwer  1665  L 

646. 
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646.  To  reduce  Portugal  pieces  of  1 1.  16 s.  to  guineas. 
*rom  twice  the  given  number  of  pieces  take  f  thereof. 
Example,  How  many  guineas  in  924  pieces,  at  1  /.  i6f* 


2  X  924  rr  1848 
t  of  1 8481=  264 


Anfwer  1584 


647  When  more  than  two  different  Coins,  Weights,  Mea- 
lures,  csV,  are  compared  together,  viz.  when  one  kind  of  Coin 
is  compared  with  a  fecond  of  another  kind  j  that  fecond  with 
a  *  j^rr  with  a  fourth  ;  the  fourth  with  a  fifth,  &c. 

two  different  cafes  are  ordinarily  raifed  from  fuch  comparifon. 


It  may  be  required  to  know,  1.  How  many  pieces  of  the 

,n(“0l'n  are  equal  in  value  to  a  given  number  of  pieces  of  the 
ialt  Coin.  Or, 

.  H°w  many  pieces  of  the  laft  coin  are  equal  in  value  to  a 
given  number  of  pieces  of  the  firft  kind  of  Coin. 


An  Example  of  the  firft  Cafe. 


If  35  ells  of  Vienna  make  24  elis  of  Lyon;  ;  2  ells  of  Lyons 
5  ells  of  Antwerp ;  and  ioo  ells  of  Antwerp  125  ells  at  Frank - 

fort'  how  many  ells  of  Vienna  are  equal  to  50  ells  at  Frankfort? 
Anfvver  35  ells  of  Vienna .  J 

lor  the  more  ealy  undemanding  of  the  refolution  of  this 
queftion,  and  others  of  like  nature  :  Let  a  reprefen t  an  ell  at 
Vienna^  b  an  ell  at  Lyons,  c  an  ell  at  Antwerp ,  and  d  an  ell 
at  brankfort ;  then  may  the  given  terms  in  the  queftion  be 
itated  in  the  following  order. 


The  queftion  to  d  —  ?  a 


ICO  c  m  1 25  d 


35  a  =:  24  b 
3  b  =  ?  c 


CUiUUlJl, 


649. 
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649.  Thefe  thing,  premifed,  ail  queftions  which  come  under 
Cafe  1.  before- mentioned^  may  be  refolved  by  this  Rule,  viz. 

Rule  I.  Multiply  all  the  given  terms  that  ftand  in  odd  places 
(to  wit,  in  the  firft  column)  according  to  the  Rule  of  continual 
Multiplication,  and  referve  the  laft  produdl  for  a  Dividend : 
Again,  multiply  continually  all  the  terms  which  ftand  in  even 
places :  fo  (hall  the  product  be  a  Divifor,  and  the  Quotient 
arifing  from  the  faid  Dividend  and  Divifor  will  be  the  an  five  r 
of  the  queftion. 

650.  But  inftead  of  performing  the  Multiplications  and  Di« 
vifion,  make  ufe  of  the  method  in  Art.  266.  applying  it  to  the 
numbers,  as  they  ftand  on  different  fides  of  the  marks  of  equa¬ 
lity,  in  the  fame  manner  as  it  is  there  applied  to  the  Numera¬ 
tor  and  Denominator  of  a  Fra&ion.  See  the  above  example  fo 
managed* 


7  zta-Ub%ii 

1  zb—  gc  1 

I  4  X00  c  =  d  $  I 

5  g0d—  !  a 

Therefore  7x5=  35  the  Anfwer. 

651.  The  reafon  of  this  Rule  will  be  manifeft  by  folving 
the  queftion  propounded  by  three  fingle  Rules  of  Three, 
thus : 


I,  24  hi 


35  a  :: 


II. 


5  c  : 


35X3 

24 


tTT  .  35X3X100 

III.  125  - a:: 

24X5 


3  h  : 
100  c  : 
$0di 


35X3^ 

* - a 


2+ 

35x3x100 

• - - -  'CL 

24X5 

35X3X100X50 

24X5X125 


Which  number  at  laft  found,  to  wit, 

35X3X100X50 


125X5X24 

with  the  before-mentioned  order  of  placing  the  terms  propofed 
in  the  queftion,  gives  the  very  Rule  before  expreffed  in  words. 

652.  An  Example  of  the  latter  of  the  two  cafes  before* 
mentioned. 

If  10  lb.  of  A  voirdupoife- weight  at  London  be  equal  to  9 IL 
of  Amjlerdam  ;  45  lb.  at  Amjlerdam ,  to  49  lb.  at  Bruges ;  and 
98  lb.  at  Bruges ,  equal  to  1 1 6  lb.  at  Dantzick ;  how  many  lb. 
of  Dantzick  are  equal  to  1 1 2  lb.  of  Avoirdupoife- weight  at 
London  ?  Anfwer  129,92/^  of  Dantzick * 


\ 


That 
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Tnat  the  operation  may  be  the  more  clear,  let  a  reprefent  one 
pound  of  Avoirdupoife-weight ;  b  one  lb .  of  Amferdam  ;  c  one 
lb.  of  Bruges ;  and  d  one  lb.  of  Dantzick  ;  then  let  the  queftion 
be  Hated  after  the  order  in  the  firft  cafe,  viz . 

f  10(7  ~  9  b 

Suppofltionss  4 ^  b  zz  49  c 
L 98  c  m  lit  d 
T 'he  Quell  ion  Id  112  a 

653*  Tbefe  things  premifed,  all  queftions  which  fall  under 
Cafe  2.  before-mentioned,  may  be  refolved  by  this  Rule,  viz. 

Rule  2.  Multiply  all  the  given  terms  which  Hand  in  even 
places  (to  wit  in  the  latter  column)  by  the  Rule  of  continual 
Multiplication,  and  referve  the  laid  product  fora  Dividend: 
Again,  multiply  continually  the  reft  of  the  terms  that  ftand  in 
odd  places  (to  wit  in  the  firft  column)  for  a  Divifor  ;  fo  (hall 
the  Quotient  arifing  he  the  anfwer  of  the  queftion. 

654.  If  the  method  in  Art .  266.  be  applied  to  the  above 
Example,  it  may  ftand  as  below  : 

I  Oa  ~  gb 

5  4%b  =  4$c 
2  m  1 ltd 
?d  ~  1 1 2  a 


IJ6  xm  116x112  , 

X  herefore - - - - z=  1 16  x  1,12  r:  129,92 


10x5x2 


100 


the  anfwer. 


655.  A  little  pra£ice  will  render  the  ufe  of  the  letters  and 
marks  of  equality  unneceftary,  and  will  enable  the  reader  to 
write  the  refult  down,  with  only  a  line  between  the  figures 
as  in  the  following  Example. 

A  merchant  having  occafion  to  remit  385/.  Sterling  to 
Ro.me,  may  do  the  fame  two  ways,  as  follows,  viz.  He  may  re¬ 
mit  by  the  way  of  Paris ,  56  (hillings  Sterling  being  equal  to 
12  French  crowns,  and  55  French  crowns  being  worth  52 
dollars  at  Genoa  ;  and  2  Genoa  dollars  amounting  to  3  Roman 
crowns ;  or  he  may  remit  by  the  wav  of  Amjlerdam ,  20  (hil¬ 
lings  Sterling,  and  33  (hillings  Flemijh  ;  15  (hillings  Flemijh, 
and  2  rixdollars  at  Frankfort ;  11  rixdollars  at  Frankfort ,  and 
12  Venetian  ducats;  and  11  Venetian  ducats  and  12  Roman 
crowns  being  equal:  Now  the  queftion  is,  which  way  he  can 
remit  to  the  beft  advantage  ?  Anfwer,  by  the  wav  of  Paris. 

For 
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For  by  the  underwritten  operation  it  appears  that  if  he  re¬ 
mits  by  the  way  of  Paris  he  will  receive  2340  Roman  crowns* 

385/.  =7700  fhillings. 


H  $ 
XX  u 
I  i 


3 

#dp'  $0  XXX>  10 


13 


a 


And  6X13X3X10  —  2340. 

But  if  he  remits  by  way  of  Amjlerdam ,  he  wil 
2016  Roman  crowns. 

I  0 

z  xt 

XX 

XX 

p 


ZZ  3 
2 

12 

mm  m  1 

And  2X3X4X12X7=2016 


receive  but 


656.  Queftiqns  concerning  Exchanges  of  Coins. 

1.  A  bill  of  200/.  is  remitted  to  Paris  by  a  merchant  in 
London:  What  is  the  value  in  French  crowns,  at  4 s.  6 d. 
each  ?  Anfwer  888  Crowns  f-J  — 

2.  A  merchant  at  London  received  100/.  Sterling,  for  the 
value  paid  by  his  correfpondent,  at  the  rate  of  35.  bd. 
Sterling  per  crown  :  How  many  crowns  were  paid  at 
Paris ?  Anfwer  571  crowns  If  —  1. 

3.  Admit  a  bill  drawn  in  Lyons ,  and  payable  in  London  for 
1510  crowns:  How  much  Englifo  money  comes  it  to,  the 
exchange  at  554/.  §?  Anfwer  346/.  16  j.  6|X. 

4.  There  are  2000  ducats,  at  4  j.  4^.  each,  remitted  to 
London >  to  be  paid  in  pounds  Sterling :  What  is  the  amount  l 
Anfwer  433/.  6r.  8  d. 

5.  A  bill  of  220/.  16 s.  Sd.  is  drawn  from  London:  What 
is  the  value  at  Florence ,  in  ducatoons,  at  53T.  each? 
Anfwer  1000  ducatoons. 

6.  If  247/.  18 1.  4^/.  Sterling  be  remitted  to  Frankfort: 
What  is  the  value  in  Florins,  at  59 \d.  Anfwer  loco 
Florins. 

7.  A  fa&or  has  fold  goods,  at  Cadiz,  for  1468  pieces  of 
eight,  at  41.  6 \d.  per  piece:  How  much  Sterling  is  the 
fum  ?  Anfwer  333/.  7  s.  2  d, 

8.  Being  defirous  to  remit  to  my  correfpondent  at  London , 
the  fum  of  2000/.  12 s.  bd.  Fiemijh ,  to  difpofe  of  accord¬ 
ing  to  my  order  (Exchange  at  345.  bd \  Flemtjh  per  pound 

Sterling : ) 
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Sterling  : )  How  much  money  Sterling  (hall  I  be  creditor 
for  ?  Anfwer  1 1 59/.  155. 


\  •  , 

CHAP.  XXXIX. 

* 

The  Application  of  the  Doctrine  of  Proportion  to 
Quejtiom  relating  to  Lofs  and  Gain,  Barter,  Fac- 
torfhip,  &c. 


657.  Ueftions  relating  to  Lofs  and  Gain . 

1.  A  parcel  of  goods  being  bought  for  60/.  and 
fold  for  75  /.  what  was  the  rate  of  gain  per  cent .  Anfwer 
25/. 

For  60  :  75  100  :  125 

2.  Suppofe  I  have  goods  to  the  value  of  415  l.  12  s,  6d.  that 
come  to  a  bad  market,  and  know  they  impair  by  lying : 
What  will  they  come  to,  if  I  am  obliged  to  fell  them  at 
the  lofs  of  12  in  the  100?  Anfwer  365  /.  15  s. 

For  1.00 — 12~88  and  100  :  88  ::  415,625  :  365,75. 

3.  Bought  18  C.  wt.  of  cheefe  at  28  s.  per .  C.  wt.  which  I 
fell  out  again  at  ^\d.  per  lb.  What  is  the  profit  in  the 
whole?  Anfwer  4/.  4*. 

18x28  J 
=  25/.  4*. 


For  1 


%  8 
To' 


18 


20 


And  1  ::  18  x  112 :  x  112 —29  /.  8r. 

480 

4.  Having  fold  10  yards  of  cloth  for  4/.  16  s.  and  thereby 
gained  at  the  rate  of  10  per  cent .  What  was  the  prime 
coft  of  1  yard  ?  Anfwer  8  s.  8| cL 

For  no  :  100  ::  4,8  :  4,3$ 

And  10  :  4,3^  ::  1  :  0,43$. 

5.  Having  fold  1  yard  of  cloth  for  nr.  6d.  I  gained,  at 
the  rate  of  15  /.  per  cent,  but,  had  I  fold  it  for  12  s.  what 
would  be  the  rate  of  gain  per  cent .  Anfwer  20/. 

/.  /.  /.  /. 

For  :  115  :  100  =  prime  coft  of  1  yai<!. 

/.  / . 


And  (!§z:)  i  :  H  ::  100  :  120. 


6, 
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6.  A  merchant  lias  bought  linen  cloth  at  i  ix.  per  ell;  which 
proving  worfe  than  he  expected,  he  is  willing  to  fell  at 
fuch  a  price,  that  he  may  lofe  precifely  after  the  rate  of 
ill.  for  every  20/.  that  he  laid  out;  the  queftion  is  to 
know  at  what  price  he  ought  to  fell  the  ell,  that  the  pro¬ 
portion  in  the  laid  lofs  may  be  obferved  ?  Anfw.  io x.  id, 
per  elh 

For  20 —  1  |:z:  1 84 

And  20  :  184  ::  11  motV  Shillings. 

7*  1^  ^oolb.  weight  of  any  commodity  coft  30 s.  at  what 
price  muft  ill?,  weight  of  that  commodity  be  fold,  to  gain 
after  the  rate  of  loll?,  for  every  100  laid  out?  Anfwer 
344^  per  lb.  weight. 

For  100  :  1 10  :  :  30  :  33 
And  100  :  33  : :  1  :  -^x.  (or  3 

8=  A  merchant  lelis  a  parcel  of  jewels,  which  coft  him  250/. 
ready  money,  for  559^*  payable  at  the  end  of  6  months ; 
the  queftion  is  (his  fecurity  being  fuppofed  to  be  good) 
what  his  gain  was  worth  in  ready  money,  upon  rebate 
of  intereft  at  the  rate  of  61.  for  100/.  for  a  year?  Anfw. 
300/. 

For  559— 250—309 
And  103  :  100  ::  309  :  300. 

9.  Bought  3  oxen  for  24/.  iox.  which  I  fell  again  for  2.x. 
per  ftone;  what  ought  the  three  oxen  to  weigh  together, 
the  hides  and  offal  being  the  only  clear  agayi  ?  Anfwer 
245  ftone, 

s.  ftone.  s .  ftone . 

For  2:1::  490  :  245 

10.  Suppofe  I  buy  28  pieces  of  ftuff  at  4/.  per  piece,  and 
fell  ten  of  the  pieces  at  61.  and  eight  at  5/.  at  what  rate 
muft  I  fell  the  reft,  to  gain  10  per  cent,  by  the  whole? 
Anfw.  2l.  6s.  5 d. 

for  28  pieces  at;  4/.  are  worth  112/. 

10  ditto  61.  amount  to  60 
8  ditto  5/.  ditto  40 


Therefore  18  pieces  were  fold  for 
But  28  pieces  muft  fell  for 
For  100:  no::  1 1 2 
Therefore  10  pieces  muft  fell  for 
And  £  piece  ditto 


1 00/. 

123/.  4 x. 

123,2  . 

23/.  4X. 

'll.  6s.  $d. 


U 


\ 


658, 


Barter.  Chap.  XX  XIX. 

65  8.  Queftions  relating  to  Barter. 


1.  B  delivered  3  hogfheads  of  brandy  at  6s.  Sd:  per  gallon, 
to  C,  for  126  yards  of  cloth,  what  was  the  cloth  per 
yard  ?  Anfwer  ioj. 

For  1  gall.  :  4/.  : :  3  x  63  gall.  :  63/. 

And  126  yards  :  63/.  ::  1  yard  ;  \l. 

2.  How  much  fugar  at  Sd.  per  lb.  weight,  maybe  bought  for 
20  C.  of  tobacco,  at  3/.  per  C.  Anfwer  1800  lb.  weight 
of  fugar. 

For  1  :  3  ::  20  :  60 

Andy-o  :  1  ::  60  :  1800 

3.  C  has  candles  at  6s.  per  dozen  ready  money ;  but  in 
barter  he  will  have  6s.  6 d.  per  dozen.  D  has  cotton  at  9^. 
per  lb.  ready  money ;  what  price  mu  ft  the  cotton  be  at  in 
barter;  and  how  much  cotton  muft  be  bartered  for  100 
doz.  of  candles?  Anfw.  the  cotton  9 \d.  per  lb.  in  barter,, 
and  7  C.  iv t.  16 lb.  of  cotton  muft  be  given  for  100  doz. 
of  candles. 

For  72 d.  :  78 d.  ::  9 d.  :  9 \d. 

Alfo  1  doz.  :  6s.  ::  ieo  doz.  :  30/. 

Andy3o-/.  :  I  lb,::  30/.  Soolb.  =:  jC.  Oqu.  16  lb. 

4.  Two  merchants  barter,  A  has  20C.  wt.  of  Cheefe  at  2ix. 
6 d.  the  C.  wt.  B  has  8  pieces  of  Irijh  cloth,  at  3/.  14/. 
per  piece :  Whether  of  them  muft  receive  money,  and  how 
much  ?  Anfwer  A  muft  pay  to  B  8/.  2s. 

For  8  pieces  at  3/.  14;.  are  worth  29 1.  I2s. 

And  20  C.wt.  at  il.  is.  6d„  21/.  ioj» 


Difference  SI.  2  s. 

A  and  B  barter,  A  has  41  C.  of  hops  at  305-.  per 
C .  wt.  for  which  B  gives  him  20/.  in  money,  and  the 
reft  in  prunes  at  §d.  per  pound ;  how  many  prunes  did 
B  give,  Ay  befide  the  20 1?  Anfwer  17  C.wt.  3^.  4 lb. 

For  4xC.Wt.  at  il.  10s.  are  worth  61/.  ior. 

Deduct  20/. 


Remains  41/.  ioj. 

And  5-/.  :  1  lb.  : :  %3l.  :  1992 lb.  —  17  C.  wt.  ^qu.  \lb. 
6.  A  has  100  pieces  of  filks,  which  are  worth  but  3/.  per 
piece  in  ready  money,  yet  he  barters  them  with  B  at  4/- 
per  piece,  and  at  that  rate  takes  their  value  of  B  in  wool, 
at  7/.  ioj..  per  C .  which  is  worth  but  61:  per  C.  in 
ready  money  ;  the  queftion  is  to  know  what  quantity  of 

wool 
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wool  pays  for  the  filks,  and  which  of  the  two ,  A  or  B ,  is 
the  gainer,  and  how  much?  Anfw.  534C.  of  wool  pays 
for  the  filks,  and  A  gains  20/.  by  the  barter* 

For  7I  :  1  ::  400  :  534  ' 

And  1  :  6  : :  534  :  320 

So  it  is  evident,  that  the  true  worth  of  the  wool  which  3 
delivered  was  32c/.  for  which  he  received  only  of  A  the 
worth  of  300/. 

7.  A  has  linen  cloth,  worth  20 d.  an  ell,  ready  money.;  but, 
in  barter  he  will  have  2 s.  B  has  broad  cloth  worth  141. 
6 d.  per  yard  ready  money:  At  wdiat  price  ought  the 
broad  cloth  to  be  rated  in  barter?  Anfwer  1  4 d.  3 4/I 

For  20  :  24  : :  174  :  2084. 

659.  Queftions  relating  to  Fabtoriliip, 

1.  A  merchant  delivers  to  his  factor  100/.  allowing  him  to 
join  to  it  30/.  and  values  his  fervice  worth  40/.  what  (hare 
of  the  gain  ought  the  factor  to  have?  Anfwer  T77  parts* 

For  30  +  40—70  the  fabtoFs  flock* 

And  170  :  1  ::  70  :  /7. 

2.  A  merchant’s  real  ftock  being  100/.  and  the  fabtoFs 
fervice  valued  at  20/*  who  received  4  of  the  gain ;  what 
was  the  fabtoFs  real  ftock  ?  Anfwer  80/. 

For  100—  20~8o* 

3.  A  merchant  delivered  to  his  fabtor  600/.  upon  condition 
that  if  the  fabtor  add  to  it  250/.  of  his  own  money,  and 
beftow  his  pains  in  managing  the  whole  ftock,  he  fhould 
then  have  4  parts  of  the  total  gain.  The  queftion  is  to 
know  what  ftock  the  fabtoFs  fervice  was  eftimated  at  ? 
Anfwer  150/. 

The  fabtoFs  part  of  the  gain  being  4,  the  merchant  mull 
neceftarily  have  the  remainder,  which  is  -§-♦ 

Then  4:4::  600  :  400 
And  400  —  250—150. 

4.  The  merchant’s  real  ftock  being  ico/.  and  the  fabtor  be* 
mg  allowed  4  of  the  gain  for  his  fervice,  what  real  ftock 
mufthejoin  to  have  4  of  the  gain  ?  Anfwer  164/. 

For  4  :  1  ::  100  :  1334  the  whole  ftock/ 

Of  which  the  fabtoFs  fervice  is  334 
But  100  /.  is  4  of  150. 

Therefore  50—334  =  164  the  fabtor  muft  advance* 

U  2  5* 
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5.  A  merchant  delivers  to  his  fadtor  320/.  and  permits  him 
to  add  to  it  64/.  of  his  own  money,  to  be  employed  in 
traffick;  and  by  agreement  between  them  the  fadlor’s 
fervice  is  eftimated  equivalent  to  a  certain  ftock ;  which 
is  fuch,  that  if  the  total  gain  be  divided  proportionally 
according  to  thofe  three  ftocks,  the  factor  is  to  receive 
I  of  the  total  gain,  in  confideration  of  the  faid  imaginary 
ftock  (being  the  value  of  his  fervice;)  the  queftion  is  to 
know  the  full  part  of  the  gain  belonging  to  each,  and 
what  ftock  the  factor’s  fervice  was  valued  at?  Anfwer 
the  merchant  |  of  the  gain,  and  the  fadtor-i,  whofe  fervice 
:*  valued  at  96/.  ftocke 


For 

320+64=384 

And 

r  =  x::  384  :  96 

32° 

Again,  < 

64 

C 

96  “)320: 

480 


- 


160 


6 60.  It  will  often  happen1,  that  the  folution  of  queftions  in 
Fellowfhip  may  be  facilitated  by  the  ufe  of  Fradlions,  Vulgar 
or  Decimal :  For  fince  by  Art.  159,  and  161,  the  firft  and 
fecond  term  are  the  fame,  in  every  operation  of  the  Rule  of 
Three,  that  is  neceftary  to  folve  the  queftion  ;  it  will  follow, 
that  if  the  fecond  term  be  divided  by  the  firft,  the  Quotient, 
Co  obtained,  may  be  ufed  as  a  common  Multiplier  to  each  of 
the  refpedtive  third  terms:  Thus,  in  the  fecond  Example  of 
Art.  159. 

i  and  Vi  X  48=5  X4=2o 

Ti  X  36=5X3  =  15 

tV  X24  —  5  X2  =  IO 

Again,  in  the  following  Example,  viz,  A  chapman  break¬ 
ing,  owes  unto  four  men  the  following  fu ms  of  money,  viz. 


5 

x  o  a 


To 


A 

B 


}C 

ID: 


21 
72 
I  14 
264 


9 

13 

x7 


6 

3 

9 

6 


Sum  474  :  00  :  o 


His  whole  eftate  is  found  to  be  but 
148/.  2s.  6 d.  what  muft  each 
have  of  the  fame,  and  what  will 
it  be  per  pound  ? 


Now  148/.  2s,  6 d.  ~ 148,125  ;  ,  3 x  25 , 

474 


Then- 


I 


m 

:  6/.  14J.  7.1-d. 
16  s.  od . 

:  35/*  9-J^. 

:82/.  15*.  5±d. 
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Then  by  the  method  in  396. 

(  21/.  g$.6d.=z)  21,475  x,3i?5zz  6,7109 
(  72/.  19J.  3^.—)  72,9625  x, 3125—22, 8008; 

(114/.  13*.  9^.  =1)1x4,6875  x, 3125=35, 8399; 

(264/.  17X.  td.  =)264,875  x, 3125=82, 7733: 

148,124911:148/.  2X.  6i. 

661.  Queftions  relating  to  Feliowfhip. 

1.  Three  merchants  trading  to  Virginia ,  loft  goods  to  the 
value  of  800/.  Now  if  ^’s  flock  was  1200/.  Z>’s  4800/. 
and  C’s  2000 1.  what  fum  did  each  man  lofe  ?  Anfwer  A 
loft  120/.  B  480/.  C  200/. 

2.  Four  men  traded  with  a  ftock  of  800/.  and  they  gained 
in  two  years  time  twice  as  much,  and  40/.  over :  A’s 
ftock  was  140/.  B’s  260/.  C’s  300 L  I  demand  D’s  ftock 
and  what  each  man  gained  by  trading  ?  Anfwer  D’s  ftock 
was  100/.  and  A  gain'd  287/.  B  53 3/.  (7  6156  and  D  205 /. 

3.  vf,  i?,  and  67  put  in  money  together.  A  put  in  20/.  5  and 
C  put  in  85/.  they  gained  63/.  of  which  B  took  up  21/, 

'  what  did  A  and  C  gain,  and  B  and  C  put  in  ? 

Anfwer,  yf  gained  12/.  and  C  30/. 

B  put  in  35/.  and  C  50/. 

For  105  :  63  : :  20  :  12  .  and  63-— •12— -21  =30. 

Alfo  12  :  20  ::  21  :  35  .  and  85 — 35—50. 

4.  A ,  B,  and  C  put  in  money  together;  A  put  in  2C /,  R 
30 /.  C  a  fum  unknown,  they  gained  36/.  C  took  up  16/. 
what  did  A  and  B  gain,  and  C  put  in  ? 

Anfwer  A  gained  8/.  and  B  12L  ' 

C  put  in  40/. 

For  36—16  —  20  the  gain  of  A  and  B . 

Then  ton  4-  onl  •  20  ••  1  20  :  8/.  vfs  gain, 

1  nen  (..04-30)  50  .  20  ..  .  I2/  5>s  ditto 

Laftly  8  *  20  ::  16  :  40  C’s  ftock, 

5.  xf,  5,  and  C,  put  in  money  together;  A  put  in  20/.  for 
3  months,  5  put  in  30/.  for  5  months,  and  C  put  in  40/. 
tor  7  months ;  they  gained  60/.  what  muft  each  have  of 
the  gain? 


U3 


Anfwer 
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c  a  7  a 

Anfwer  <  5,i8^| 

For  20X3=1  60 
30X5-150 
40x7iz28o 

490 

Then  490  :  60  :: 


6.  ^  and  B  are  in  company ;  A  put  in  the  firft:  of  January 
50 /.  but  i?  could  not  put  any  money  in  till  the  firft  of 
May ;  what  mu  ft  B  then  put  in,  to  have  an  equal  fhare 
with  A)  at  the  year’s  end?  Anfwer  75/, 

For  50x12—600 
And  65°=  75. 


C  H  A  P.  XL;. 

Concerning  the  Interest  of  Money,  rz/zJ  the 
ConJlriSion  of  Tables  for  that  purpofe. 

662.  T  N  refolving  queftions  concerning  Intereft  of  Money, 
four  things  are  to  be  well  obferved  ;  to  wit,  firft,  the 
principal  or  money  lent  for  gain  or  intereft ;  fecondly,  the 
time  for  which  the  faid  principal  is  lent;  thirdly,  the  rate  or 
proportion  which  the  principal  bears  to  the  fum  of  the  princi¬ 
pal  and  intereft  ;  and  fourthly,  the  intereft  itfelf :  So  if  100/ , 
be  lent,  upon  condition  that  106/.  (hall  be  repaid  at  the  end 
of  a  year,  the  faid  100 /.  is  called  principal ;  the  time  for  which 
the  faid  principal  is  lent,  is  one  year ;  the  proportion  which  the 
principal  bears  to  the  fum  of  the  principal  and  intereft  is  fuch, 
as  100  has  to  106/.  Laftly  the  intereft  itfelf  is  61. 

663.  Intereft  is  either  Simple,  or  Compound, 

664.  Simple  Intereft  is  that  which  arifes,  or  is  computed 
from  the  principal  only:  So  if  100/.  be  lent  for  two  years, 
the  fimp!e  intereft  thereof,  after  the  rate  of  6/.  for  100/.  for 

J  one 
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one  year,  will  be  12  L  viz.  61.  due  at  the  firfl  year’s  end,  and 
61.  due  at  the  fecond  year’s  end, 

665.  Compound  Interefl  is  that  which  arifes  from  the  prin¬ 
cipal,  and  alfo  from  the  interefl  thereof,  and  therefore  it  is 
called  Interefl  upon  Interefl ;  So  if  100 L  be  lent  and  forborn 
three  years,  and  the  compound  interefl  thereof  is  to  be  com¬ 
puted,  after  the  rate  of  61.  for  100/.  for  one  year,  there  will 
arife,  befides  the  fimple  interefl  of  the  principal  for  three  years, 
the  interefl  of  61.  (due  at  the  fir  If  year’s  end)  for  two  years, 
and  the  interefl  of  61.  (due  at  the  fecond  year’s  end)  for  one 
year  following. 

666.  Rebate,  or  difcount  of  money  is,  when  a  fum.  of  money 
due  at  any  time  to  come,  is  fatisfied  by  the  payment  of  fo 
much  prefent  money,  which  if  it  was  put  forth  at  a  certain 
rate  of  interefl  for  the  faid  time,  would  become  equal  to  the 
fum  firft  due:  So  if  100/.  be  due  at  the  end  of  two  years, 
and  is  to  be  fatisfied  by  the  payment  of  prefent  money  upon 
Rebate,  alter  the  rate  of  61.  per  cent,  per  ann.  fimple  interefl, 
there  ought  to  be  fo  much  ready  money  paid,  which  after 
the  faid  rate  of  interefl  would  in  two  years  be  augmented 
to  100/.  In  like  manner,  if  the  Rebate  or  Difcount  were  to 
be  made  after  any  rate  of  compound  interefl,  fo  much  ready 
money  ought  to  be  paid,  as  at  fuch  rate  of  compound  interefl 
for  the  time  agreed  on,  would  become  equal  to  the  fum  fir  ft  due* 

667.  in  the  taking  of  interefl,  or  ufe-  money,  for  the  loan 
or  forbearance  of  money  lent,  refpedl  muft  be  had  to  the  rate 
limited  by  adl  of  parliament,  which  hath  re  ft  rained  all  perfons 
from  taking  more  than  5  /.  for  the  interefl  or  ufe  of  100 1.  lent 
for  a  year  ;  but  what  part  of  56  may  be  taken  for  the  interefl 
of  100/.  lent  for  half  a  year,  a  quarter  of  a  year,  a  month, 
or  any  other  part  of  a  year,  is  not  expreffed  in  the  Adi  :  In 
this  cafe,  therefore,  we  mufl  obferve  cuftom  and  daily  prac¬ 
tice;  fo  we  fhall  find  that  2/.  10 s.  is  ufually  taken  for  half 
a  year’s  interefl  of  100/.  and  255.  for  a  quarter  of  a  year, 
&c.  by  which  pradtice,  this  following  analogy  (which  is  the 
ground  or  reafon  of  the  common  Rules  for  computing  fimple 
interefl)  feems  to  be  affirmed  for  a  fafe  expofition  of  the  Sta¬ 
tute,  viz,  that  fuch  proportion  as  the  whole  year  (fuppofed  to 
conlift  of  365  days)  has  to  any  propounded  fpace  of  time  more 
or  lefs  than  a  year,  fuch  proportion  any  interefl  (not  exceed¬ 
ing  the  rate  limited  by  the  Adi)  for  any  principal  lent  for  a 
year,  ought  to  have  to  the  interefl  of  the  fame  principal  for 
the  time  agreed  upon :  This  analogy  being  granted,  the  man¬ 
ner  of  computing  fimple  intereft,  for  any  principal  lent  and 

U  4  forborn 
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forborn  any  time  propofed,  will  be  fuch  as  is  expreffed  in  the 
two  next  fexStions. 

66 8.  The  intereft  or  gain  of  loo/,  principal  money  forborn 
for  a  year  being  Known,  the  intereft  of  any  other  principal 
^ money  for  the  fame  time  may  be  found  out  by  one  fingle  ope¬ 
ration  of  the  Rule  of  Three ;  for  as  loo/,  principal  is  in  pro¬ 
portion  to  the  intereft  thereof,  fo  is  any  other  principal  to  its 
intereft:  So  it  it  be  demanded,  what  270/.  will  gain  in  a  year, 
at  the  rate  of  5  /.  for  100/.  for  one  year,  the  anfwer  will  be 
found  to  be  13/.  ior.  For, 

^  L  /.  s,  d, 

cr  a10?  **  Vv^7°  ;  *3’5  (°r.  *3  *10  :  0 

669.  A  fecond  Example.  What  is  the  intereft  of  246/. 

i8r.  ic d.  for  a  year,  at  the  rate  of  3/.  for  100/.  for  a  year? 
Anfwer  7/.  8r-  1  T%%d. 

i  his  queftion,  and  all  others  wherein  the  gain  of  (or  allow¬ 
ance  for)  100  integers  is  concerned,  may  be  anfwered  as 
follows:  3 

T/r/?,  Multiply  246/.  i8r.  10 d.  by,  3,  after  the  manner  de¬ 
livered  in  Art.  87,  and  write  down  the  product  which  is 
740/.  16  s.  6d.  *1  hen  divide  the  faid  product  by  100,  in  this 

manner,  viz.  divide  740  pounds  by  100,  which  is  performed 
by  cutting  off,  towards  the  right-hand,  the  two  iaft  places  of 

s.  d. 


346  :  18  :  10 

3 

1-  7 

40  :  16  :  06 

20 

00 

• 

*0 

16 

12 

d.  1  | 

98 

740,  fo  the  Quotient  gives  7  pounds,  and  there  will  be  a  re¬ 
mainder  of  40  pounds,  which  40  pounds  reduce  into  fhillings, 
fo  there  will  arile  800  s.  to  which  adding  the  16  r.  which  ftand 
in  the  place  of  fhillings,  the  fum  will  be  816 s.  thefe  are  alfo 
to  be  divided  by  100  (by  cutting  off  two  places  as  before,  fo 
the  Quotient  will  give  8s.  and  there  will  remain  i6r.  which 
eing  reduced  to  pence,  and  unto  them  6  pence  being  added 
(to  wit,  the  6  pence  which  ftands  in  the  place  of  pence)  there 
will  arife  198  pence  $  thefe  alfo  arp  to  be  divided  by  100  (by 

cutting 
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cutting  off  two  places  to  the  right-hand  as  before)  fo  the  Quo¬ 
tient  gives  1  penny,  and  there  will  remain  98  ;  fo  the  exaft 
Quotient  or  anfwer  of  the  queftion  is  found  to  be  7/.  8  s.  l^-^d. 

More  Examples  of  this  Rule  are  thefe  following ; 


l  t.  /.  s.  d. 
100  :  6  ::  793  .12  .7 

6 


l-  47  1 

1 

61  .  15  .  6 
20 

S .  12  | 

1 

35 

12 

d.  4  j 

26 

/.  /. 

100  :  8  : : 

/.  ^ 
43  •  14  •  3 
8 

>.3| 

49  *•  14  :  0 
20 

9  | 

94 

12 

i.n  j 

28 

670.  After  the  fame  manner  may  this  following  queftion  and 
fuch  like  be  refolved,  viz.  when  100  ells  of  linen-cloth  cofts 
30 /.  18 s.  9 d .  what  is  the  price  of  1  ell ?  Anfw.  6s.  2d.  1  /. 

Ells.  I  s.  d.  Ell 


100 

•  3° 

20 

Shill.  6 

18 

12 

Pence.  2 

25 

4 


Earth.  1  j  00 


f 
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671.  When  the  given  gain  of  (or  allowance  for)  joo  inte¬ 
gers  con hfts  of  fome  number  of  pounds,  together  with  feme 
aliquot  part  or  parts  of  a  pound,  the  operation  will  be  liulc  dif¬ 
ferent  from  the  laft- mentioned  Examples,  as  may  appear  by 
the  refolution  of  the  fubfequent  queftion,  viz.  what  muft  be 
allowed  for  2156/.  13  r.  4 d.  at  the  rate  of  6/.  15  j.  for  iqo  /. 
Anfwer  145/*  11  s-  bd.  thus  found.  Firft  multiply  the  faid 
2156/.  135.  4 d.  by  6  (the  number  of  pounds  in  the  o-jven  al¬ 
lowance  6/.  15  s.)  after  the  manner  of  the  laft  Examples,  and 
fubferibe  the  produ&  which  is  12940  /.  under  the  line ;  then 
fmee  1 5  j.  are  equal  to  \l\' together  with  -I/,  take  4  of  2156/. 
135.  4^.  which  is  1078/.  6j.  8<£  likewife  |  of  the  faid  2156/] 

13  r*  4^*  £o  w^5  539  ^  3  4^*  ar*d  having  fubferibed  thefe 

Quotients  under  the  producf  firft  found,  add  them  all  together 
and  find  14557/.  10  s-  0  d-  the  to£al  product,  with  which  pro¬ 
ceed  as  in  the  former  Examples;  and  fo  at  length  the  Anfwer 
is  found  to  be  145  l.  11  j.  6  d.  View  diligently  the  operation 


■  * 

/•  /•  /■  L 

100  :  ::  2156  .  13  .  4 


12940  .  0.0 
1078  .  6.8 

539  •  3*4 


1 


145 


57  .  10  .  o 

20 


11 


50 

12 


6  |  00 


672.  Ly  this  Rule,  Brokage,  Commiffion,  Provifion,  Storage, 
Infurance,  &c.  are  work’d,  having  no  refpe<ft  to  time. 

ExampU'i.  Unto  what  comes  the  Commiffion  of  «q/.  17;. 
\i\d»  at  2|  per  cent.  7  ' 


359* 
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II  s.  7  d.  to? 


i) 

359  :  r7  : 

11  :  i 

2 

719  :  15  : 
179  :  18  : 

11  :  0 

ii*  1 

J.  A  ® 

8 

99  :  14  : 
20 

10  :  -§ 

19  ! 
I 

94 

12 

II 

33 

4  Anfwer  81.  19 s.  11  d. 

1  1  55 

per  cent,  what 

comes  the  Brokage  of  1984 

i ) 

198  :  11  : 
49  :  12  : 

7 

10  :  | 

2 

48  :  4  : 
20 

p*  •  3 

3  •  4- 

9 

[  64 

|  i2Anf.  2/.  91.7-^. 

7 

73 

4 

2 

1 95 

t 

673.  But  queftions  of  this  nature  are  more  concifely  and 
readily  worked  by  this 

Rule,  Divide  the  given  fum  by  the  aliquot  part,  that  the  rate 
of  the  Commiflion  or  Brokage,  is  of  100/.  As  for  in- 
ftance,  in  the  laft  Examples. 

Example  i.  The  Commillion  being  2^  per  cent,  which  is  the 
40th  part  iqq/.  Therefore 

4  I  o)  35  j  91'  J7 s°  lld°  i 
Anfwer  3  :  09  :  1 1  :  -J 


Example 
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Example  2.  The  Brokage  being  percent,  which  is  the  8oth 
part  of  loo  /.  Therefore 

8  J  o)  19  |  8/.  II  s.  7  d, 

Anfw.  2  :  C9  :  07  :  ~ 

674.  When  Time  is  concerned. 

Rule,  Multiply  the  principal  by  the  intereft  of  ioo /.  for  the 
time  required,  and  the  product  (ftriking  off  two  figures  on  the 
right-hand)  is  the  anfwer  ? 

Example  1.  What  is  the  intereft  of  479/.  18  s.  for  two 
year's,  at  4!  per  cent,  per  annum  ? 

The  intereft  of  100/.  for  two  years  at  4 J  per  ant,  is  9 /. 
Therefore 


479 


43  i  r9 

I  20 


l8 

9 


02 


3  J  36  Anfwer  43/.  03  J.  09^. 

Example .  What  is  the  intereft  of  571/.  15  s,  for  8  months* 
at  6  per  cent,  per  annum  P 

The  intereft  of  100L  for  8  months,  at  6  />rr  is  4/* 
Therefore 


57lf- 

iyr. 

4 

22  |  87  : 
j  20 

00 

37 


40 

12 


80 

4 


3  \  20  Anfwer  22/.  17  j. 


•  i 


NotCy 
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Note ,  If  it  be  for  3  months,  at  5  per  cent,  per  annum,  then 
you  need  only  add  ^of  the  principal  to  itfelf,  working  as  before 
directed,  &Y. 

6750  Since  the  intereft  of  any  principal. 


is  juft  fo  many  (hilliugs  as  it  has  pounds.  Therefore, 

(1.)  What  is  379 1.  13  s.  for  12  months,  at  5  per  cent? 
(2.)  What  is  461/.  12  s.  6 d.  for  10  months  at  6  per  cent? 
2|o  37I9  :  15  2{o  41  ]6  :  12  :  6 d. 


Anfw.  18  :  19  :  9  Anfvv.  20  :  16  :  74 

(3.)  What  is  427  /.  13  s.  9 d.  for  20  months,  at  3  per  cent  ? 

(4.)  What  is  927  /.  11  s.  3 d.  for  15  months,.  at  4  per  cent? 

2J0  42J7  :  13  :  9  2|o  92 17  :  11  :  3 

Anfw.  21  :  7  :  8|  Anfw.  46  :  7  :  6J 

676.  Hence,  to  find  the  intereft  of  a  given  principal,  for  any 
other  time. 

Rule .  Take  parts,  for  the  time  required,  out  of  the  time 
affixed* 

Thus  if  the  intereft  of  379  /.  15  s.  for  12  months,  at  5  per 
cent,  is  fo  many  (hillings,  then  for  6  months,  it  is  the  ~  of  fa 
many  (hillings,  or  fo  many  fix-pences ;  and  for  4  months  the  ~ 
of  it,  or  fo  many  groats,  as  the  principal  has  pounds. 

Example  j.  What  is  the  intereft  of  279  /.  n  s.  for  4  months, 
at  5  per  cent  ? 

2|o)  27I9  :  11 

3)  *3  :  19  :  6i 

Anfw.  4  :  13  :  2  r 

Example  2.  What  is  the  intereft  of  197/.  tit.  for  2  months, 
at  6  per  cent  ? 

2\o)  19I7  :  11 

5)  9  =  17  :  bi 

Anfw.  1  :  iq  :  6 
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Example  3.  What  is  491/.  17  s.  10  d.  for  5  months,  at  4 
per  cent,  f 

2  0)  49!  1  :  17  :  10 


3)  24  :  n  ;  io| 


Anfw.  8  :  3  :  ui 

Example  4.  What  is  279  /.  ir  j.  8  for  7-’-  months,  at  4 
cent,  f 

2[o)  279  :  11  :  8 


2)13  :  19  :  7 
Anfw.  6  :  19  :  9f 

For  what  odd  money  is  adjoined  to  the  principal,  value  every 
20  s,  as  1 2 d.  and  lefler  Turns  in  proportion. 

677.  Intereft  for  days. 

rF°  fmd  the  exadt  number  of  days  between  any  two  given, 
times,  without  any  Book  or  Table. 

This  is  done  by  carrying  in  memory  that  old  diftich,  viz. 

Thirty  days  has  September ,  April,  June ,  and  November , 

February  has  twenty-eight  alone  ;  all  the  reft  have  thirty-one. 

And  according  to  this  reckoning,  ,the  year  contains  365 
days ;  therefore  for  inftance, 

To  find  the  number  of  days  between  the  7th  of  June,  1701, 
and  the  15th  of  September,  1703,  fay  thus. 

From  the  7th  of  June  1701,  to  the  7th  of  June  1702,  is  365 

2 


or  two  years. 

From  the  7th  of  June  1703,  to  the  end  of  the  fame 
month  is  - -  - _ 

Then  in  j 

i  Auguji - 31 

From  which  to  the  15th  of  September ,  is—— - •- - “15 

So  that  from  the  7th  of  June  1701,  totheicth?  ,  n 
of  September  1 703,  is - -  j  days  830 


.  "Fhat  1  day  muft  be  added  to  every  4  years  contained 

in  the  time,  tor  every  fourth  year,  being  Leap-year,  February 
has  then  29  days. 

Alter  this  manner  may  any  number  of  days,  even  to  1  or  - 
©fa  day,  be  exactly  and  readily  difcovered.  Now, 
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678.  If  the  intereft  of  100  l  principal  for  one  whole  year,  or 
365  days  be  known,  the  fimple  intereft:  of  any  other  princi* 
pal,  for  any  number  of  days  more  or  lefs  than  365,  may  be 
found  out  by  the  following  Rule,  viz. 

Multiply  thefe  three  numbers,  according  to  the  Rule  of  con¬ 
tinual  Multiplication,  to  wit,  the  given  intereft  of  100/.  for  a 
year,  the  principal,  whofe  intereft  is  required,  and  the  number 
of  days  prefcribed,  referving  the  laft  produdf  for  a  Dividend: 
Alfo  multiply  365  by  100,  and  referve  this  produdf  for  a  Di- 
vifor  :  Laftly,  finifh  Divifion,  fo  Ihall  the  Quotient  be  the  in¬ 
tereft  or  gain  fought. 

Note  here,  That  the  two  principals,  to  wit  100  L  and  the 
other  propounded,  are  fuppofed  to  be  of  one  and  the  fame  de¬ 
nomination  ;  Alfo  the  intereft  required  will  be  of  the  lame  de¬ 
nomination  with  the  given  intereft  of  100/. 

For  an  Example  of  this  Rule,  let  it  be  required  to  find  out 
the  intereft  of  400/.  for  a  w?eek  or  7  days,  at  the  rate  of6/» 
for  100/.  for  a  year,  cr  365  days:  Firft  multiplying  thefe  three 
numbers  6,4.00,  and  7  continually  (viz,  multiplying  6  by  4.00* 
and  the  product  thence  arifing  by  7)  the  laft  produdh  will  be 
16800  for  a  Dividend  ;  alfo  multiplying  365  by  100,  the  pro- 
du£t  is  36500  for  a  Divifor :  Laftly,  dividing  16800  by  3650a 
(after  cyphers  at  pleafure  are  added  to  16800)  the  Quotient: 
(according  to  Art.  401.)  will  be  difcovered  to  be  this  Decimal 
,4602,  which  is  equal  to  9  s.  'i.d.  1  f. 

679.  The  reafon  of  the  above-mentioned  Rule  for  the  com¬ 
puting  of  intereft  for  days,  will  he  manifeft  by  this  following 
way  of  folving  the  fame  queftion  by  two  fingle  Rules  of  Three* 

•  r1 


viz. 


I. 


100 


6 


400 


6  X400 


100 


II.  365  :  :  :  7  ;  6  X400  xy  s 

100  365x100 

680.  Or  the  fame  will  appear  from  the  univerfal  Rule 
proportion.  Chap .  30  Art ,  406. 

Princip.  Inter .  Days. 
Conditional  Terms  100  6  365 

Correfponding  400  A  7 

Now  it  is  evident  that  the  principal  and  time  produce  the 
intereft. 

Therefore  A  —  j~°°  x  7  x  ^  as  above, 

365  x 1 QO 


681* 
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68r.  Hence  it  appears,  that  the  above  direded  operation 
may  be  often  contracted  by  the  method  in  Art.  266. 

682.  But  the  moft  concife  way  of  computing  the  intereft  is 
by  ufing  Decimal  Fra&ions;  For  Example,  if  it  be  required  to 
find  the  intereft  of  2156/.  13*.  $d.  for  6|  years,  at  /l\L  per 
sent,  r 

2156/.  1  is.  id.—  2156,6625  and  4*./.  =  4,5 

5,4  Multiplier  inverted* 

862665 

107833 

ram  I  Hunt  .Wi  n.mirar-  i  mnrartn 

97°4-»98  this  product  divided  by 
100  will  be  97,0498"  61=6,75 

57,6  Multiplier  inverted. 

5822988 

679349 

4^525 

Anfw.  655,0862  —  655  7.  is.  S-ld. 

683.  And  to  prevent  the  trouble  of  dividing  by  365  in  every 
computation  of  intereft  for  days,  the  following  Tables  have 
been  calculated  5  the  firft  term  of  each  of  which,  is  the  intereft 
of  1 /.  for  one  day  at  the  given  rate;  that  is,  ,000136986,  the 
firft  number  of  the  Table  of  5  per  cent,  is  found  from 

(i^S)the  SeneralRule  g‘ven  in  Art.  678,  679,  and 

680.  And  the  other  numbers  are  made  by  Addition  ;  the  fe- 
cond  number  being  the  double  of  the  firft;  the  third  the  fum  of 
the  hrft  and  fecond. 


2  per 


\ 


1 


3 
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TABLES  of  Simple  Interejl  ferving  at  any 

for  any  time . 


2  per  cent . 

3  per  cent . 

3'T 

I 

,0000547945 

,0000821918 

,0000958904 

,000x917808 

2 

,0001095890 

,000x643836 

3 

,0001643836 

,0002465753 

,00028767x2 

4 

,0002191781 

,0003287671 

,00038256x6 

5 

,0002739726 

,0004109589 

,0004794521 

6 

,0003287671 

,0004931507 

,0005753425 

7 

,0003835616 

,0005753425 

,0006712329 

8 

,0004383561 

,0006575342 

,0007671233: 

9 

,0004931506 

,0007397260 

,0008630137 

10 

,0005479452 

,0008219178 

,0009589041 

20 

,0010958904 

,0016438256 

,00x9x78082 . 

3° 

,0016438356 

,0024657534 

,0028767x23 1 

40 

,0021917808 

,0032876712 

,00383561641 

50 

,0027397260 

,0041095890 

,0047945205 

60 

,0032876712 

,0049315068 

>0057534247 

,0067123288 

|  70 

,0038356164 

,0057534246 

I 

,0043835616 

,0065753425 

,0076712329 ; 

;  90 

,0049315069 

,0073972603 

,008630X370 

100 

,0054794521 

,0082191781 

,0095890411 

200 

,0109589042 

,0164383562 

,6I9X78o822 

300 

,0164383563 

Months, 

,0246575343 

•  •  0  ©  • 

,0287671233 

•  ®  •  <»  0 

3 

0 

0 

,0075 

,00875 

6 

,01 

,015 

,0175 

9 

,015 

Years. 

,0225 

,02625 

1 

,02 

>°3 

,035 

2 

,04 

,06 

,070 

3 

,06 

,09 

,105 

4 

,08 

,12 

5X4° 

5 

,10 

5 1 S 

>*75 

6 

,12 

5x8 

,2 1 0  j 

7 

>14 

,21 

,2+5 

8 

,l6 

,24 

,280 

9 

,l8 

,27 

>3*5 

10 

,20 

>30  1 

>35° 

Simple 


Of 


4  per  cent. 

4  i/tfr  cent. 

5  per  cent . 

I 

,0001095890 

,0001232877 

,0001369863 

2 

,0002191780 

,0002465753 

,0002739726 

3 

,0003287671 

,0003698630 

,0004109589 

4 

,0004383561 

,0004931506 

,0005479452 1 

5 

,0005479452 

,0006164383 

,0006849315  - 

6 

,0006575342 

,0007397259 

,0008219178 

7 

,0007671232 

,0008630136 

,0009589041 

8 

,0008767123 

,0000863013 

,0009863012 

,0010958904 

9 

,0011095890 

,0012328767 

10 

,0010958904 

,0012328767 

,0013698630 

20 

,0021917808 

,0024657534 

,0027397260 

3° 

,0032870712 

,0036986301 

,0041095890 

40 

i°°438356i6 

,0049315068 

,0054794520) 

50 

,0054794520 

.,0061643835 

,006849315c 

60 

,0065753424 

',0073972602 

,0082191780 

70 

,0076712328 

,0086301369 

,0095890410 

80 

,0087671232 

,0098630136 

,0169589040 

9° 

,0098630137 

,0110958904 

,0123287671 

100 

,0109589041 

•  ,0123287671 

,0136986301 

,0273972602 

200 

502I9I78082 

,0246575342 

3°o 

,0328767123 

,0369863013 

,0410958903 

3 

,01 

,01125 

>0125 

6 

,02 

,0225 

>025 

9 

>°3 

Years. 

i°ZZlS 

>°375 

1 

,04 

04  5 

>05 

2 

,08 

,090 

,10 

3 

,12 

>135 

4 

,16 

,180 

,20 

5 

,20 

>225 

6 

,24 

,270 

l>3° 

7 

,28 

>3r5 

>35 

8 

>32 

;360 

l’4° 

9' 

14405 

>45  ,  f 

10 

,4° 

I  >45° 

>50  1 

! 
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J 

6  cent . 

7  per  cent . 

8  /w  | 

I 

,0001643836 

,0001917808 

,0002191780 

2 

,0003287671 

,0003835616 

,0005753424 

,0004383561 

3 

,0004931506 

,0006575342 , 

4 

,0006575342 

,0007671232 

,0008767122  ' 

5 

,0008219178 

,0009589041 

,0010958904 

6 

,0009863013 

,001 1506849 

,0013150684  i 

7 

,0011506849 

,0013424657 

,0015342464 : 

8 

,0013150684 

,0015342465 

,°oi7534244 : 

9 

,0014794520 

,0017260274 

,0019726026 

io 

,0016438356 

,0019178082 

,0021917808  ; 

20 

,0032876712 

,0038356164 

,00438356l6 ; 

30 

,0049315068 

>0057534246 

,0065753424 

40 

,0065753424 

,0082191781 

,00767 12328 

,0087671232 i 

50 

,0095890411 

,0I0Q58Q04I 

60 

,0098630136 

,0115068492 

,0131506848 : 

70 

,0115068492 

,0134246574 

,OI53424656. 

80 

,0131506848 

,0153424656 

,017  5242464  > 

90 

,0147945206 

,0172602738 

,0197260272 1 

100 

,0164383562 

,0191780822 

,0219178082  1 

200 

,0328767124 

,0383561644 

,0438356166 

300 

,0493150686 

Months. 

,0575342466 

>0657534249  : 

3 

,015 

,oi75 

,02 

6 

>°3 

?°35 

,04 

9 

>°4  5 

>°52S 

,o6 

Years. 

; 

1 

,06 

>°7 

,°8  | 

2 

,12 

,14 

,16  ! 

3 

>i8 

,21 

5  24  1 

4 

,24 

,28 

>32 

5 

’3° 

>35  ■ 

,4° 

6 

>36 

j42 

,48 

7 

,42 

5  49 

>56 

8 

,48 

>56 

564 

9 

v54 

>63 

,72 

10 

,60 

,70 

,80 

X  2 
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Explication . 

684.  The  firft  column  of  every  page  being  time,  againft  it 
Hands  the  intereft  of  one  pound  for  that  time,  at  the  rate  per 
cent,  fpecified  on  the  top  of  the  column,  and  at  the  fame  view 
vou  have  the  intereft  of  10/.  100/.  1000/.  and  all  in  one 
line.  Let  the  intereft  of  500  /.  for  73  Days  at  5  per  cent .  be 
required. 

Then,  againft  70  days  ftands  ,009589041  & 

Againft  3  days  ftands  ,0004109589 

1  ' 

Therefore  the  intereft  of  1  l.l  is  ,0099999999 

for  73  days  . — —  J  or  ,01 

Now  ftnce  the  intereft  at  5  per  cent .  for  73  days, 

/•  It  s .  cl » 


Of 

1 

is 

,©x 

or 

2  : 

i 

4. 

That  of 

10 

is 

.10 

or 

02  :  0 

O 

And  of 

100 

is 

1. 00 

or 

1  :  00  :  0 : 

0 

Alfo  of 

in 

1. 11 

or 

1  :  02  :  2 : 

r 

4- 

So  that  one  pound  after  that  manner  being  found  to  be  the 
intereft  of  100/.  at  5  per  cent .  per  annum  for  73  days,  5  times 
that  money,  to  wit,  5  /.  muft  therefore  be  the  intereft  of  500  /. 
Again,  if  the  intereft  of  hi  /,  at  the  fame  rate  and  for  the 
fame  time  were  required  ;  take  the  total  of  the  above  fums  for 
an  anfwer,  being  1.1 1,  or  1  /.  2  s.  2^  d.  So  that  let  the  given 
principal  be  what  » number  of  pounds,  fhillings,  and  pence  it 
will,  it  may  be  either  taken  in  parts,  as  ml.  above, ‘or  by 
multiplying  the  intereft  of  one  pound  by  the  given  principal  ; 
fo  that  no  fum,  at  any  of  the  infested  rates  or  time,  can  require 
more  than  one  Multiplication. 

685.  Although  this  is  calculated  only  for  ten  years,  beyond 
which  time  ftmple  intereft  feidom  happens,  yet  the  intereft 
from  thence  for  any  longer  time  may  as  eafily  and  readily  be 
found,  viz. 

Example .  Unto  what  amounts  the  intereft  of  79/.  15  s.  fost 
16  years  and  73  days,  at  5  per  cent,  per  annum  ? 

The  intereft  of]  ^  is  ’5° 

1  /.  for  f  0  J',ears  Is  ’3° 

J73  days  is  ,01 


Therefore  the  intereft  of  1  /. 
for  16  years  73  days 
the  principal  produces  the  anfwer 


} 


is  ,8i  which  multiplied  by 


79>7S 
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3°9 


79>75 

,81 


7975 

63800 


.64,5975  Anfwef  64 /.  ii;,  u-i. 

686,  Like  wife  may  the  intereft;  of  any  fum  at  any  other  rate. 
per  cent,  whatfoever  be  readily  found,  according  to  the  direc¬ 
tions  in  Art.  675. 

Example  2.,  What  comes  the  intereft  of  432/.  10;.  for  1 
year  I,  at  54  /.  per  cent,  per  annum  ? 

Firft  take  the  intereft  of  one  pound  for  the  given  ^  062*0 

,00625 
,06875 
432>5 


time  at  5  per  cent,  per  annum ,  which  is 


) 


To  which  adding  one  tenth 


gives  the  intereft  of  one  pound  at  54  per  cent. 
Multiply ’d  by  the  given  principal  — ~ 


34375 

1375° 

20625 

27500 


Anfw.  29  /.  14;.  08 \d.  29^7343/5 

687.  When  an  annuity  payable  yearly  is  in  arrear  for  any 
number  of  years,  and  it  is  required  to  know  what  the  fame  will- 
amount  to,  fimple  intereft  being  computed  for  every  particular 
yearly  payment,  from  the  time  it  became  due,  until  the  end 
of  the  term  of  years,  the  Work  will  be  as  in  this  following 
Example,  viz.  If  an  annuity,  or  yearly  rent  of  134  /.  ioj. 
be  all  forborn  till  the  end  of  4  years,  what  will  it  then  amount 
to,  fimple  intereft:  being  allowed  at  the  rate  of  6  per  cent,  per 
annum ,  for  each  year’s  rent,  from  the  time  on  which  it  was 
due,  until  the  end  of  the  laid  term  of  4  years  ?  Anfw.  586/. 
jo;.  6p4\r<A 

It  is  evident  by  the  queftion,  that  at  the  rate  of  intereft  pro- 
pofed,  there  muft  be  computed  the  intereft  of  134  /.  10;.  6  d. 
(due  at  the  third  year’s  end)  for  one  year  (to  wit,  the  fourth 
year,)  alfo  the  intereft  of  the  like  fum  due  at  the  fecond  year’s 
end,  for  2  years  (to  wit,  the  3d  and  4th  years ;)  like  wife  the 
intereft  of  the  faid  fum  due  at  the  firft  year’s  end  lor  three 

X  3  years. 
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years,  (to  wit,  the  fecond,  third,  and  fourth  years  :)  All  which 
intereft  being  added  to  the  fum  of  the  four  years  rent,  the  total 
fum  fhews  what  the  faid  annuity  will  amount  to  at  the  end  of 
the  faid  term  of  4  years. 

Explication . 


The  intereft  of  134/.  10  s. 
6  d.  at  6  pet '  cent .  per  amt. 

for  —7—  - 

The  fum  of  the  4  years  rent 
(to  wit,  4  times  134/. 
1  os.  6  d.) 

All  which  added  together, 
give  the  anfwer  of  the 
queftion,  to  wit,  — 


} 

} 

] 


1  is 

2  is 

3  is 

is 


/. 

8 

16 

24 

53s 


r. 

1 

2 

4 


d. 

10,32 

3’4& 


586  :  10  :  6,96 


688.  ^  hen  it  is  required  to  find  out  how  much  ready  mo¬ 
ney  will  fatisfy  a  debt  due  at  the  end  of  any  fpace  of  time  to 
come,  by  rebating  or  difcounting  at  a  given  rate  of  fimple  in¬ 
tereft,  it  may  be  effedfed  by  this  Rule,  viz .  firft,  find  out  the 
intereft  of  100  L  at  the  fettled  rate  of  intereft,  for  the  time 
which  the  ready  money  is  to  be  paid  before-hand  ;  then  ad¬ 
ding  the  intereft  fo  found  to  100/.  make  always  the  fum  of 
that  addition  the  firft  term  in  an  operation  of  the  Rule  of 
I  hree ,  100/.  the  fecond  term ;  and  the  debt  propofed  to  be 
Satisfied  the  third  term  :  laftly,  the  fourth  proportional  found 
out  by  the  faid  operation,  will  be  the  ready  money  which  ought 
to  be  paid  in  latisfadfion  of  the  debt  propounded. 


Example  1.  If  a  debt  of  100/.  be  payable  at  the  end  of  a 
year  to  come,  how  much  ready  money  will  difcharge  that  debt, 
fry  rebating  or  difcounting  at  the  rate  of  6  per  cent,  per  annum  ? 

Anlw.  94/.  6r.  gd.  2  far.  very  near  j  for  by  the  Rule  of 
1  hree, 

106  :  100  : :  100  :  9493396  4- 

I  hat  is  to  fay,  if  106/.  (which  is  compofed  of  100 1.  princi¬ 
pal,  and  61.  intereft)  proceeds  from  100/.  principal  forborn 
sor  a  year,  what  principal  forborn  for  a  year  does  100  /.  (com- 
poled  of  principal  and  intereft)  proceed  from  ?  Anfw,  9413396/, 
T •>  (or  94/.  6  s.  9I-  d.  very  near)  principal  money  ;  therefore 
94/.  6  j.  9 \d>  in  ready  money,  is  of  equal  value  with  100/. 
due  at  the  end  oi  a  year  to  come  j  for  if  the  faid  94/.  6  5. 
9i  d.  be  put  forth  at  intereft  for  a  year,  at  the  rate  of  6  per 
£iht.  per  annum ,  it  will  gain  5  /.  235.  2 J-  d.  very  near,  which 
together  with  the  faid  94/.  6  s.  g~d.  makes  the  icoh  firft  pro- 
POied  Co  be  difeharged  by  rebate. 


1 


Example 
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Example  2.  If  150/.  ioi.  be  payable  at  the  end  of  37  days 
to  come,  how  much  prefen t  money  will  difcharge  the  faid  debt, 
by  rebating  after  the  rate  of  6  per  cent,  per  annum  ?  Anfw.  148  L 
$4.  Si  3 1  as  by  the  following  operation  is  manifeft. 

days.  1.  days.  1. 

I.  365  :  6  ::  73  :  1,2 

/;  l  /.  1 

II.  101,2  :  100  ::  150,5  :  148,7154  ~f 

'That  is  to  fay,  firft,  I  feek  the  intereft  of  100/.  for  73  days, 
at  the  rate  of  intereff  propofed,  by  the  above  procefs,  or  by  the 
Table?  Anfw.  i,xV-  or  1^/.  Then  adding  the  faid  1,2  to 
100,  fay,  if  101,2/.  principal  and  intereft,  payable  at  the  end 
of  73  days  to  come,  be  equivalent  to  100/.  ready  money,  what 
ready  money  is  150/.  I  Os  (or  150)5*)  payabe  at  the  end  of 
7 3  davs  to  come  equivalent  unto?  So  by  multiplying  and  di¬ 
viding  (according  to  the  Rules  of  Decimal  Multiplication  and 
Divifion  explained  in  Chap.  28.  and  29.)  the  Quotient  or  an- 
fwer  of  the  queflion  will  be  found  148,7154  +  that  is,  148  h 
14  s.  34  d.  -f  ;  for  the  Decimal  ,7154  being  valued  according 
to  Art.  365.  will  by  infpedtioo  only  be  difcovered  to  be  14  r. 

3 4  <7.  which  Rule  I  fhall  -here  once  ror  ail,  advife  the  learner 
■to  he  well  acquainted  with. 

The  Proof. 

\ 

•Seek  what  the  ready  money  found  as  aforefaid  will  gain,  lit 
fo  much  time  as  it  is  paid  beforehand,  at  the  rate  or  interefi 
propounded  1  Ehen  having  added  this  gain  to  the  faid  ready 
money,  if  the  fum  be  equal  to  the  debt  firft  prcpofed  to  be  fa¬ 
mished  by  rebate,  the  ready  money  was  rightly  found  out.  So 
the  lafi  Example  will  be  thus  proved  : 

L  L  L  l 

jop  :  1,2  ::  148,7154  :  (1,7845 

Which  fourth  proportional  1,7845  being  added  tq  148,7154, 
the  fum  will  be  150,4999  -j-,  which  does  not  want  a  farthing 
of  150  /.  10  r.  the  debt  firft  propofed. 

•689.  When  it  is  required  to  find  the  prefent  worth  of  an  an¬ 
nuity,  by  rebating  or  difcounting  at  a  given  rate  or  fimple  in- 
tereft,  the  operation  will  be  as  in  the  following  Example,  viz. 
How  much  prefent  money  is  equivalent  to  an  annuity  or  rent 
of  100/.  per  annum,  to  continue  5  years,  rebate  being  made 
at  the  rate  of  6/.  for  100/.  for  one  year  at  fimple  interefi  s- 
Anfw.  425  l.  18  s.  9!  d.  very  near. 


I 
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It  is  mam  left  that  thcte  muft  be  computed  the  prefent  worth 
Oj  loo  /.  due  at  the  fi r ft  year  s  end,  alfo  the  pretent  worth  of 
loo  /•  due  at  the  fecond  yeai  s  end,  and  in  like  manner  for  the 
third,  fourth,  and  fifth  years  5  all  which  particular  prefent 
worths  being  added  together,  the  aggregate  or  fum  will  be  the 
total  prefent  worth  of  the  annuity. 


The  operation  by  Decimals  is  as  follows : 


1. 

2. 

3- 

4, 

5- 


106  :  100  : 
112  :  xqo  : 
118  :  100  : 
124  :  100  : 
130  :  100  : 


ioo  :  94,33962  -f 
100  :  89,28571  4- 
200  :  84,74576  + 
100  :  80,64516  -f 
100  :  76,92307  -f 


Anfw.  425>93932  + 
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*  v  t 

Of  Compound  Interest. 

*  ‘  y  it.  <i_ 

69°-  /^Ompound  Interest  is  derived  from  the  foliow- 
^  fuppofition,  viz.  that  the  intereft  of  money  ought 
be  punctually  paid  when  due  (which  is  commonly  at  the  end 
or  a  year  from  the  time  of  lending  the  principal)  and  that,  if 
it  be  not  fo  done,  then  the  faid  intereft  fhould  be  confidered  as, 
and  added  to,  the  principal  from  that  time ;  and  intereft  be 

computed  on  their  fum  for  the  next  year  or  other  period  of 
time.  r 

Suppofe,  for  inftance,  that  100/.  were  lent  for  one  year,  at 
5  per  cent,  then,  if  the  5  /.  Intereft  be  not  paid  at  the  year's 
eno,  there  will  arife  a  principal  of  105/.  on  which  intereft  muft 
be  computed  for  the  fecond  year ;  which  by  Art.  668.  will 
amount  to  5  /.  5  s.  now,  if  this  be  not  paid  at  the  end  of  the 
second  year,  then,  to  the  fecond  year’s  principal  icc /.  add  its 
intereft  5  /.  5  s.  and  the  fum  no/.  55.  will  be  the  principal, 
on  which  intereft  muft  be  computed  for  the  third  year  ;  and 
10  on  for  fucceeding  years, 

"  fince  the  intereft  of  any  fum  of  money  for  one  year 

is  -ound  by  the  following  proportion.  See  Art.  668. 
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As  ioo  /.  :  to  its  intereft  : :  the  given  principal :  to  its  intereft. 
Therefore  by  compofition,  fee  Art.  553.  Cafe  5. 

As  100/.  :  to  100/.  +  its  intereft  :  :  the  given  principal  ;  to 
to  the  principal  4-  its  intereft. 

692.  Whence  the  amounts  of  any  given  principal  (fuppofe 
300 1.)'  for  any  number  of  years  (fuppofe  4)  at  any  rate,  fup¬ 
pofe  5  l.  per  cent .  may  be  found  as  follows,  viz. 


ioo  :  105 


3°° 

3l5 

33°>75 

347,2875 


315 

33°>75 


I! 


The  amount 
of  300  /.  and 


347,2875  |  its  intereft  at  j  3 

the  end  of 


364,651: 

f— - 

693.  But  the  principal,  and  the  feveral  amounts,  are  a  rank 
of  numbers  in  Geometrical  Progreffion,  increafing  in  propor¬ 
tion  as  100  to  105,  or  as  1  to  1,05. 

As  will  appear  from  their  production,  or  may  be  proved  from 
the  equality  of  the  products  of  any  extreme  and  mean  terms. 

694.  Since  by  Art.  692. 

As  100/.  :  its  amount  :  :  any  principal  :  its  amount. 

Therefore  100  /.  :  its  amount  : :  1  /.  :  its  amount. 

And  1  /.  :  its  amount  :  :  any  principal  :  its  amount. 


695.  Now  the  amounts  of  1  /.  for  any  number  of  years  at 
any  rat q  per  cent,  (fuppofe  5/J  will  be  the  powers  of  (1,05) 
the  amount  of  1  /.  for  one  year  by  Art .  693.  and  547. 

696.  Therefore,  if  the  powers  of  the  amount  of  1  /.  for  one 
year  be  fir  ft  calculated,  the  amonnt  of  any  principal  may  be 
found  by  Multiplication  only. 

Thus,  if  the  powers  of  1,05  be  computed,  they,  with  their 
indexes,  will  be  as  follow  : 

0123  4  &c.  indexes. 

1  .  1,05  .  1,1025  .  1,57625  .  1,21550625  &c .  powers. 

And  the  amount  of  300  /.  in  4  years  at  5  /.  per  cent,  will  be 
the  product  of  (1,21550625)  the  4th  power  of  1,05,  multiplied 
by  the  principal  300/.  See  the  operation, 

1,21550625 

300 


i  1  ■  '  -a 

364^5187500 

697.  In  order  to  facilitate  the  computations  relating  to  com~ 
pound  intereft,  the  powers  of  the  amounts  of  1  L  for  one  year 
at  the  feveral  rates  therein  mentioned,  are  inferted  in  the  fol¬ 
lowing  Table, 


TABLE 


Which  flie ws  what  one  pound  will  amount  to,  being  forborn  to  the  end  of  any  number  of 
years  under  61,  compound  intereft  being  computed  yearly,  at  any  of  thefe  rates,  viz.  2, 
3,  34.,  4,  4^,  5,  6,  7,  and  8  per  cent,  per  annum. 
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TABLE  I. 

Which  fhews  what  one  pound  will  amount  to,  being  forborn  to  the  end  of  any  number  of  years 
under  61,  compound  intereft  being  computed  yearly,  at  any  of  thefe  rates,  viz.  2,  3,  3I, 

4,  4 h  5>  6,  7?  and  8  per  cent .  per  annum . 
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The  Conjlruffion  of  the  preceding  Table . 

698.  The  numbers  1,  2,  3,  4,  &V.  to  60,  in  the  firft  co¬ 
lumn  on  the  left-hand  fignify  years ;  the  numbers  25  3,  3-1- 
4>  4i?  5?  65  7,  and  8,  placed  at  the  head  of  the  reft  of  the 
columns,  denote  rates  of  intereft  for  100/.  lent  for  a  year,  and 
the  numbers  fet  in  the  feveral  columns  under  thofe  rates  of  in¬ 
tereft,  are  the  powers  of  the  numbers  which  ftand  on  the  firft 
line,  which  are  found  by  continually  multiplying  by  thofe  num¬ 
bers.  Thus  in  the  column  under  54 


zz  1,05  x  r 
z:  1,05  x  1,05 
z=  1,05  x  1,1025 
=  i5°5  x  1,15763 


The  calculation  of  which  numbers  will  be  very  eafy,  if  per¬ 
formed  according  to  the  following  method  : 


To  1,05 

Add  525  r=  1,05 


X  ,05  =  -V  X  1,05 


The  fum  —  1,1025  =  1,105 

Add  zz  55125  —  1,1025 


x  1,05 

X  ,05  ZZ:  X  1,1025 


The  fum  =  1,157625  rz  1,1025  x  ,105 

Add  57881  =  i,i57,esff.  x  ,05  =  *VXM57>t*. 

The  fum  zz  1,215506  —  1,157,  &c.  x  1,05 


699.  Problem  i. 

The  Principal ,  Rate7  and  Time  being  given ,  to  find  the  A- 
mount. 

Example.  What  will  ifibl.  i$s.6d.  be  augmented  to,  being 
forborn  20  years,  intereft  upon  intereft  being  computed  at  the 
rate  of  6  per  cent,  per  annum  ?  An fw.  438/.  13  s.  i\d.  very 
near,  which  is  thus  found  out. 

Firft,  looking  into  the  7th  column  of  the  above  Table, 
to  wit,  that  column  which  has  the  figure  6  placed  at  the  head 
of  it,  right  againft  20  years  is  the  number  3,20714,  which 
fhews  that  1  /.  being  continued  20  years  at  6  per  cent,  per  an- 
num ,  compound  intereft,  and  all  forborn  until  the  end  of  the 
faid  term,  will  be  augmented  103,20714/.  (that  is,  3/.  4  s. 
id.  2/.  and  fomewhat  more ;)  therefore  after  the  15  s.  6  d. 
in  the  queftion  is  reduced  to  the  Decimal  ,775,  multiply  the 
faid  tabular  number  3,20714,  by  136,775  (the  principal  pro¬ 
pounded 
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pounded  in  the  queftion),  fo  the  product  will  be  438,6565, 
&c.  that  is,  438  /.  13  s.  i~d.  for  the  anfwer  of  the  quefhon* 
View  the  operation  here  following  ; 

i36>775° 

41702,3 


4102250 

273550 

9574 

J37 

54 


438>6565 

700.  Problem  2, 

The  Principal ,  Rate$  and  Amount  Icing  given ,  to  find  the 
Time. 

Example.  A  perfon  having  lent  136/.  15  s.  6  d.  zxbl.per 
cent,  compound  intereft,  received  438  /.  13  s,  i~  d.  in  full  pay¬ 
ment  ;  how  many  years  was  the  money  out  of  his  hands  ? 

Divide  (438,6565)  the  amount,  by  (136,775)  the  principal 
and  find  (3,207,  &c.)  the  Quotient,  or  the  neareft  number  to 
it,  in  the  Table,  in  the  column  under  (6)  the  rate  :  So  fliall 
(20)  the  number  ftanding  in  the  left-hand  column,  even  there¬ 
with,  be  the  time  required  ;  exa£t,  if  the  Quotient  be  exa&ly 
found  in  the  Table,  or  nearly  fo,  if  otherwife. 

701.  Problem  3. 

The  Principal \  Time ,  and  Amount  being  given ,  to  find  th$ 
Rate . 

Example.  A  perfon  having  lent  136  /.  15  s.  6  d.  received  in 
full  payment  thereof,  at  the  end  of  20  years,  438  /.  1 3  j.  \\d. 
at  what  rate  per  cent ,  was  compound  intereft  computed  ? 

Divide  (438,6565)  the  amount,  by  (136,775)  the  principal, 
and  find  (3,207,  &c.)  the  Quotient,  or  the  neareft  number 
thereto,  in  the  Table,  on  a  line  with  the  given  time  (20)5 
fo  fhall  (6)  the  number  at  the  head  of  the  column  be  the  rate 
required  ;  exa<ft,  if  the  Quotient  be  exactly  found  in  the  Ta¬ 
ble,  or  nearly  fo,  if  otherwife. 

After  the  fame  manner,  the  numbers  belonging  -to  any  of 
the  other  rates  of  intereft  mentioned  in  the  firft  Table,  are  to 
be  ufed. 


702. 


i 


'  ?  •-  *  if 
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702.  When  an  annuity  payable  yearly  is  in  arrear  for  any 
number  of  years,  and  it  is  required  to  know  what  the  fame  will 
amount  to,  compound  intereft  being  computed  for  each  parti¬ 
cular  payment,  from  the  time  it  became  due,  until  the  end  of 
the  term  of  years,  the  Work  will  be  as  in  the  following  Ex** 
ample,  viz.  fuppofe  an  annuity  of  300  /.  payable  at  yearly  pay¬ 
ments  be  forborn,  and  all  unpaid  until  the  end  of  four  years  i 
the  queftion  is,  what  will  then  be  due,  compound  intereft  be¬ 
ing  computed  at  the  rate  of  3  per  cent,  per  annum ,  for  every 
yearly  payment  from  the  time  it  becomes  due,  to  the  end  of 
the  faid  term  of  four  years  ?  Anfw.  1293  /.  o  s.  9  d. 

It  is  evident  by  the  queftion,  that  there  muft  be  computed 
what  300  /.  due  at  the  third  year’s  end  will  be  augmented  to  ill 
one  year,  (to  wit,  the  fourth  year)  at  5  per  cent.  Alfo  w;hat 
300 1.  due  at  the  fecond  year’s  end  will  be  increafed  to  in  two 
years,  (to  wit,  the  third  and  fourth  years ;)  likewife  what  3C0  L 
due  at  the  firft  year’s  end  will  be  augmented  to,  in  the  three 
following  years,  (to  wit,  the  fecond,  third,  and  fourth  years) 
all  which  fums  being  added  to  300  /.  (the  payment  due  at  the 
end  of  the  fourth  year,  which  is  incapable  of  any  improve¬ 
ment,)  the  aggregate  or  fum  will  be  the  total  money  in  arrear 
at  the  end  of  the  fourth  year,  to  wit,  1293,0375  L  as  may  ap¬ 
pear  by  the  following  operation,  viz. 

1. 

The  laft  payment  of  the  annuity  due  at  the  end  7 
of  the  fourth  year  is  —  —  — .  5  300 

Again  the  300  L  due  at  the  third  year’s  end,  will 
in  one  year,  after  the  rate  of  5  per  cent,  be  aug¬ 
mented  to  — *  — *  * — .  — — 

Alfo  300/.  due  at  the  fecond  year’s  end  will  in 
two  years,  at  the  rate  of  5  per  cent,  per  annum , 
compound  intereft,  be  increafed  to,  (as  appears 

by  Art.  692.)  - - -  - - -  - — 

In  like  manner  300/.  due  at  the  firft  year’s  end,  ,  Q 

will  in  three  years  be  augmented  to  - - -  3  347’2®75 

The  fum  due  at  four  years  end  is  - - -  *29350375 

703.  The  invention  of  the  numbers  before-mentioned  being 
well  examined,  it  will  appear,  that  if  an  annuity  or  rent  pay¬ 
able  at  yearly  payments  be  improved  to  the  utmoft  at  intereft 
upon  intereft,  and  all  forborn  or  refpited  to  the  end  of  certain 
years,  the  total  then  due  will  be  the  fum  of  a  Geometrical 
Piogreftion  confiding  of  as  many  terms  as  there  are  yearly 
the  firft  of  which  propQjfionals  is  the  annuity  or  rent: 


1 330,7s 
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And  the  fecond  proportional  proceeds  from  the  firft  in  the  fame 
rate  as  105  proceeds  from  100,  if  the  rate  of  intereft  be  5  per 
cent,  (or  as  108  proceeds  from  100,  if  the  rate  of  intereft  be 
8  per  cent.  See.)  and  fo  likewife  the  third  from  the  fecond,  th? 
fourth  from  the  third,  &c.  after  themanner  gf  theoperation  in 
Art .  692.) 

704*  Ihe  ConJlru£lion  of  the  following  Table  IL 

Upon  the  aforefaid  grounds,  the  following  Table  II.  is  cal¬ 
culated,  to  fhew  what  one  pound  Annuity,  payable  at  yearly 
payments,  and  forborn  any  number  of  years  under  61  will 
amount  to,  by. computing  intereft  upon  intereft,  at  any  of  the 
rates  exprefied  at  the  head  of  the  faid  Table. 

And  the  fame  Table  may  be  eafily  competed,  by  the  addi¬ 
tion  of  the  numbers  in  the  preceding  Table  1.  in  this  manner  : 

To  1  ftanding  under  5  in  the  latter  Table, 

Add  1,05  the  firft  number  in  the  former  Table, 

Makes  2,05  the  fecond  number  in  the  latter  Table, 

Add  1,1025  the  fecond  number  in  the  former  Table* 

Makes  3,1525  the  third  number  in  the  latter  Table, 

Add  I5I5763  the  third  number  in  the  former  Table, 

Makes  4,31013  the  fourth  number  in  the  latter  Table, 

&c. 

The  numbers  in  the  proceeding  Table  L  ought  to  be  con* 
tinued  to  more  places  than  are  there  exprefted  ;  to  prevent  the 
errors,  which  may  happen  by  the  adding  of  defective  Decimal 
Fra&ions. 
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705.  The  life  of  the  preceeding  Table  II. 

Problem  4.  The  Annuity ,  Time  and  Rate  being  given ,  M 
Amount . 

Example.  If  an  annuity  of  20/,  payable  by  yearly  payments 
for  fifteen  years,  be  all  forborn  or  unpaid  until  the  end  of  the 
Paid  term,  what  will  it  then  amount  to,  upon  a  compution  of 
interefi  upon  interefi,  at  the  rate  of  6  per  cent,  per  annum  ? 

In  the  column  which  has  (6)  the  rate  at  the  head  of  it,  and 
on  aline  with  (15)  the  time,  you  will  find  (23,27597)  the 
amount  of  an  annuity  of  1  /  for  the  given  time  at  the  given 
rate  ;  multiply  that  amount  (23,27597)  by  the  annuity  (20) 
and  the  produdf  (465,51940)  or  465/.  ioj.  and  4  \d.  will  be 
the  anfwer.  View  the  following  operation. 

n^l597 

20 

465,51940 

706.  Problem  5.  The  Annuity Amount  and  Time  being 
given,  to  find  the  Rate. 

Example .  A  perfon  who  had  an  annuity  of  20  /.  fufFered  it 
to  be  in  arrear  for  15  years,  and  at  the  end  of  that  time  re- 
ceived  465 /.  10  s.  4  ~d.  in  full  payment  j  at  what  rate  was 
compound  interefi:  allowed  him  ? 

Divide  (465,519,  &c.)  the  amount,  by  (20)  the  annuity, 
and  find  (23,275,  fsV.)  the  Quotient  or  the  neareft  number  to 
it,  on  a  line  with  (15)  the  time  ;  fo  fhall  (6)  the  number  at 
the  head  of  the  column  be  the  rate  required  ;  exa£l,  if  the 
Quotient  be  exa&ly  found  in  the  Table,  or  nearly  fo,  if  other- 
wife. 

707.  Problem  6.  The  Annuity ,  Amount  and  Rate  being 
given  to  find  the  Time. 

Example.  In  what  time  will  an  annuity  of  20  /.  amount  to 
465/.  iol  4  \d.  allowing  compound  interefi  at  Si.  per 
cent. 

Divide  (465,519,  &e.)  the  amount,  by  (20)  the  annuity, 
and  find  (23,275,  &c.)  the  Quotient,  or  the  number  neareft 
to  it,  in  the  column  under  ( 6 )  the  rate  ;  fo  fhall  (15)  the  num. 
her  Handing  in  the  left-hand  column,  even  therewith,  be  the 
time  required  ;  exa£f,  if  the  Quotient  be  exadlly  found  in  the 
Table,  or  treaty  fo,  if  otherwife. 
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708.  Problem  7.  The  Amount ,  Time  and  Rate  being  given , 
to  find  the  Annuity . 

Example.  A  perfon  received  4 ^5  10  4  z^*  P 

ment  of  an  annuity,  which  had  been  15  years  unpaid,  and  was 
allowed  61.  per  cent,  compound  intereft:  What  was  the  annui¬ 
ty  ?  *  1 

In  the  column  which  has  (6)  the  rate  at  the  head  of  it,  ana 

on  a  line  with  (15)  the  time,  you  will  hud  (2.3,27597)  the 
amount  of  an  annuity  of  1 1.  for  the  given  time  at  the  given 
rate  ;  by  which  divide  (465,519,  &c.)  the  given  amount,  ana 
the  Quotient  (20)  will  be  the  annuity  required. 

709.  When  a  fum  of  money  is  due  at  a  time  to  come,  and 
it  is  required  to  know  what  it  is  worth  in  ready  money,  rebate 
beincr  j^ade  at  a  given  rate  of  compound  intereft,  the  Work 
will  be  the  reverfe  of  Art.  692.  viz.  there  muft  be  jound  a. 
Geometrical  Progreffion  whofe  firft  term  is  the  money  propofed 
to  be  rebated,  the  fecond  muft  decreafe  or  lefien  from  the  firft, 
the  third  from  the  fecond,  &c.  in  fuch  manner  or  rate  as  100 
decreafes  from  105?  (or  as  100  from  100,  if  the  rate  of  inter¬ 
eft  be  8  per  cent.)  then  if  the  progreffion  be  continued  to  a 
number  of  terms,  more  by  one  than  the  number  of  years  m 
queftion,  the  laft  term  will  be  the  required  anfwer  :  So  ft 
364,651875  l  be  due  at  the  end  of  four  years  to  come,  it  will 
be  found  to  be  worth  in  ready  money  300/.  rebate  being  made 
at  compound  intereft  at  5  Per  cent,  as  oy  the  foul  following 
proportions  is  manifefh  See  Art.  692. 


>75 


710  Upon  this  ground  the  following  Table  III.  is  calculated, 
to  (hew  what  one  pound  due  at  the  end  of  any  number  of  years 
to  come,  is  worth  in  prefent  money,  rebate  being,  made,  at  the 
rates  of  compound  intereft,  mentioned  in  the  laid  1  able  5  by 
the  help  of  which,  and  of  Multiplication,  Queftions  of  Rebate 
for  any  fum  propofed  may  be  performed  without  conhderab. le 


Y  4 


TABLE 


f 


328 


Compound 


Chap.  XLL 


t-H 

so  25 

2 

aj  ** 

y.  ^ 

C  ;T! 

=3_c<ii 

..  *j  <u 

<U  S_| 

£  ^  25 

o  a 

O  r5 


£  w 


w 

pq 

<2 

h 


T3 

a 
3 

^  o 

rt  -a  cu 

(U  c 

3  O 
Cl,  O 


£ 

3 

c 

>•. 

c 


c 

QJ 


<D  s 


•ex. 


^  ■«  °° 
<0  ° 


G 

aJ 


-O  S3  JN« 

£2  3 

►N  o  >-T 
w  .  j  vO 
Cv<25 

10 

2—»  •  r\ 

Oj  o  -sh 

cn 

00 
c  a  ^ 

o  "  . 

’*-j  n., « if» 

£  u  - 


<r> 

% 

<u 

£ 

U 


co 


CS 


O 

% 

tn 


£ 

O 


£  rT 

8  § 
>N  « 

t:  « 

03  V. 

o^> 

5  per  Ct. 

H-.  ONOO  CS  NO 

00  cs  co  0  cs 

COOCO  NIO 
cs  co  cS  co 

VO  O  NO  CS  OO 

ON  ONOO  OC  IN. 

**  ^ 

10  *-<  On  ON  CO  1 
t-1  CO  co  O  M 

CS  NO  OO  NO  ON 
NO  O  NO  Nh  CO 
'S“  1— 1  t —  -<S“  ^ 

IN'  O^nD  nO  no 

|N  A  f\  ^ 

00  O  m  m 

NO  OO  vo  nS-CO 

fcO  . 

Cj 

CO  CO  OnnO  vo 

ON  CS  OO  O  cs 

C 

On  In.  cS  us  xb 

OC  OO  1-  ON  ON 

aj 

,  n  sj 

^0 

NO  vonD  OC  CS 

N.'bcod  co 

M  |c*  - 

'S' 

vo  *-  IN  CO  O 

NO  CO  0  N-  'S' 

On  ONOO  OO  OO 

«N  <0  #N  O 

IN-  I  '.  r^.NO  no 

0  r>  ^  a  rv 

O 

V, 

■Xl 

•ex, 

00 


1  O  ON  O  CO 
Os  CO  CO  COCO 

O  coco  o  CO 

VO  tN  CO  io  O 

Cl  O  coco 

o^co  in  inO 

c*  rx  **>  $*>• 


O  O  On  On  CO 
I-,  OvO  -S-  On 

h  rhtS  N  « 

O  CO  O  O  co 
00:0  ^00 

nO  to  CO  CO  -S' 

**  e'  r\  r*  r- 


co  -^-SO  M 
00  l-H  C'sO  'S* 
CO  *-*  nO  ■'+■  CS 
co  t-sO  vo 
<S  0^0  •'S*  w 
rf-  CO  CO  CO  CO 


Q 

Sv. 

'Xi 

•ev, 

r^. 


|  0  COOO  OvO 

tN  CO  QN  OOO 
voodoo  on 
'S'  CO  O  IN  CS 
CO  IN'  — <  NO  m 

ccoo  GO  (MX 

o  fv  r 


cs  O  CS  O  I 
-S*  vo  o  CO  'S' 
co  in.  o  o  co 

NO  CS  <N  COCO 
xO  N  CO  't  O 
O  nO  vo  10  vo 

r>  rx  rx  rs  rx 


CON  lO 
O'  i-i  N&  t-H  'S' 
O  O  On  00  'S' 
vo  •'S'  'S'  in.  cs 
n,  'S'  h  cc 
t}-  tJ-  Tb  CO  CO 

rx  ^  r* 


v* 

'M 

nO 


O'  nO  o  rj-  OO 

0  m  On  io 

10  OnnO  O  CS 
^  O'CT'M  t^- 
COCO  COON  Tb 
ONOO  CO  NN 

tf>  a  r.  <s  r\ 


H  nm  00  10 
vO  tr>  t-1  CT\  O 
ON  o  ^00  co 

rf  lo  NM  CO 
O  NO  CS  ON  VO 
IN.nO  nO  vo  vo 


CO  ON  ON  -<  VO 
00  NO  CO  O  NO 
!>.  ONCO  CO  <N 
\0  0  00  (S  N 
CS  OnnO  ^  ^ 
vo  'vh  ■'rb*  ',vb* 

r>  o  r»  r\ 


On  w  OO  t^- 
CO  N  nO  M 
nO  CO  CO  O  O 
^nO  O  lO  ^ 
OO  vo  CO  O  CO 
to  vo  vo  vo  -Nb 


ON  rj-  <N  CO  O 

QnnO  CN’ 

*-<  NO  CS  ON  t  ' 
NO  ON  rb-  OnnO 
►-•  00  nO  CO  *-« 
vO  vo  vo  vo  vo 


Cj 

SO 


CO  nO  nO  - 
CO  vo  On  O  (S 
VO  vo  csoo  ON 

—  rb*0O  'sh  >"< 
NO  CS'  CO  VO  £S 
ON  ONCO  00  00 


vooo  O  rs^b 

>—  *-4  QNCX)  nO 
CO  ON  so  VO  so 
O  On  O  <S  vo 
on  to  co  o 

r^ND 

CN  #>  «N  «*n 


vo  vo 
co  Onn  r^NO 

vo  VO  VO  -rj-  CS 
On  'sh  O  vo 
-Nh  cs  G  vo 
nO  nO  nO  VO  vo 


'S* 

1— < 

co 

cs 

co 

*■* 

1— 1 

cs 

CS 

Cj 

00 

v— 1 

'S- 

'S- 

IN. 

O 

ON 

k«J 

co 

HH 

VO 

CN 

'S- 

ON 

vo 

ON 

•'S' 

t^. 

ON 

NO 

CO 

►— * 

K-* 

N" 

VO 

ON 

coco 

NO 

co 

0 

I-' 

'S- 

1— t 

CO 

vo 

co 

O 

M  |H 

co 

On 

ON 

<r« 

onoo 

ff>  r 

00 

0 

OO 

r> 

IN. 

c< 

IN. 

CN 

IN. 

rs 

nO  co  xb  d  hi 
■bOO  OOO  O 
Cs  t\OQ 

^  On 

OCO  COh  Q\ 
so  NO  NO  NO  vo 


O 


•PV, 

co 


'vbsO  (S  !>~.  On 
in  ONNbCO  O 
OO  vo  >-<  'S'  nO 
O  CS  VOCO  CS 
I''-.  OO  nO 

On  On  QNOO  OO 


CS  CNK-+ 
OO  ON  o  Vi  CN 
nJ*  O  \r  'b  O 
CO  OnnO  rh 
CO  v  OO  nD  'S* 

00  00  r  ^  t  ^ 


h  o  HOO  N 

CS  00  VO  t-.  NO 

xj-  CO  CN  H  OO 
CS  >H  O  l-H  v-l 

CS  O  CO  nO  'S' 

t  ^NO  no  no 

r  r  #n  o  r 


Cj 

iv‘ 

'Nl 

<s 


cs  o  CS  vo  <s 
ON  cs  •jS-  CO 

co  m  coco 
o  »-•  cs  co  vo 

OO  nQ  xb-  "S  O 

CS  On  On  On  On 


>~l  OO  voOO 
r^.NO  cjn  vo  'S' 
on  vo  'S'  co 
i  '.  O  covO  O 
oc  r^.  vo  cno  cs 
00  ob  00  00  00 


ro  co  CO  VO  VO 
NO  On  CO  N  ‘—i 
CS  'S'  Q  GO  '  O 

-^b*  co  co  in  co 
O  CO  NVC)  -S? 
OO  I>» 


a 

<v> 


H  PO'S-IO  nO  t>«00  CN  O 


cs  co  'S'  vo 


TABLE 


Chap.  XLI. 


Interejl. 


‘3  2  9 


vD 


QJ 

C 

3 


cn 

0» 

*-» 

r3 

J-H 

,<u 


o 

u 


cn 


03 


c3  -c 

«  iB 

3 

Ci 

O  £ 

6  S 


B 
o 
u 

S 

<v  SS 


W 

iJ 

£3 

< 


4. 

n 

C 

aj 

c3 

>- 

k 

• 

O 

b£>  "£ 
c  ^ 

03 

*s 

Nj 

C 

k. 

<u 

<L> 

4_> 

■®H 

<D 

c3 

43 

CO 

<U 

"O 

M-t 

l-H 

G 

ctf 

J-, 

c3 

tQ> 

o 

40 

■i_> 

C3 

G 

,  3 

r3 

G 

NO 

P-.O 

. 

r 

-o 

io 

c 

c 

o 


Irt 


r\ 


o  t>->  — j- 
o-  oj  “ 

o 

§  s  . 

ti  >s  w  ,rl 
2  -o  co 

»— i  c3 

>  (U  ^ 
^  *-<  CO 

g  o 

>  •-*  cT 
2 -a 

J1 

42  g> 

CO  O 

kT  +J 


w  r£ 
0> 

H-t  S-, 

O  U-  <u 

e  o  s 

>,■- 
C  TJ 

o3  a 

J_J  3 

o 

CL. 


73  ^  8 

O  ON  ON  <s  oo 
OnnO  •tJ'Mt}- 
OO  N  O  NlO 

>— <  O  O  "^h 

On  r-,  i-o  co  h 

M  N  (S  N  N 

r>  IS  IN  *N  |N 

i  sO  h  in  Cnoo 

VO  ■st"  *-i  ON  — 
nO  On  CO  nO  O 
OO  CO  O  I^nO 

onoo  r^vo^- 

t-H  l-H  l-H  ►H  )-H 
rs  rs  rs  rs 

(  d  rhOO  I'-- 

0  00*-dl>- 

d  t-H  Qs  CO  co 
in  in  in  n  on 
co  d  m  o  O' 

^  t-H  O 

rs  r\  rs  ** 

<3 

LO  ^-co  ON 

XT)  l>sND  O 

i>-  xooo  vo  Th 
OO  no  vonO  OO 

co  On  t  ^  lo 

CO  CO  M  CJ  N 

rs  IS  r  IN  IN 

comNNCN 

M  t-.  -rf- 

VS  N  O  ^  C? 
vo  O  t}- 

d  hh  qnco 

d  d  d  m  »-i 

rs  rs  rs  «>  r* 

vo  O  d  cot"-. 
ON  CO  o  NO  no 

t-H  On  -  i-  vo  CO 

d  O  O  O  *h 

c--.no  vo  co 

^4  hi  Hi  H4 

rs  r»  #>  rs  rs 

*^T 

CJ 

V. 

■cx, 

NO 

nO  xj-  rf-  CO  vr> 
«^-nO  ■>^-  hh  O 
no  co  co  vooo 

CO  O  O  t-H 

ON  K  lo  co  H 

CO  co  CO  CO  CO 

^N  IS  IS  |N 

VSiOdONCN 
VO  O  On  t'-'.  On 

M  vo  !>.  On  On 

nJ-NhOO  d 

ON  I  ^nO  h^-  CO 
d  d  d  d  d 

r>  IS  r>  is  o 

O  oo  o  C--.nO 

t-H  nO  CO  vo  t-* 
CO  CO  nO  vo  »-h 

O'  t--.  vo  ^ 

t-<  O  ONOO  C-- 

d  d  t-H  m  m 

r>  is  rs  rs  rs 

5  per  Ct. 

d  tNH  ON 

*-h  ON  ct  cooo 

h  d  in  i  ^co 
OOnO  in  ionO 
io  co  m  cm^ 
^  NhTj-  coco 

is  is  r  is  is 

d  O  w  oo  co 
•rj-  vo  o 

ONOO  vo  O  co 
OO  VO  o  vo 

VO  3-  d  W  ON 

co  co  co  co  d 

rs  rs  rs 

t-H  oo  h*-nO  t>- 

^xrCN^-d 

d  oo  o  Os  co 

t-H  (-»,  VO  d  l-H 

OO  NO  VO  Th  CO 
d  d  d  d  d 

rs  rs  rs  rs  rs 

CJ 

*- 

•Cv, 

I-  (rt 

"sh 


GnnO  O  d  CO  i 
nO  r—  O  O  '4" 
^  —  OO  CO'vD 
s4*  CO  (N  CO  st» 
os  r-  vo  co  m 
sh  Tb  rh  s$-  rb 


I"-  >-h  o  CO  *-t 
CO  O  Vo  O  CO 
rsNOO  NCs 
NO  OCONol 

on  r— no  xh  co 
CO  CO  CO  CO  co 

rs  rs  rs  is  rs 


N  H  H  lOO 

O  o  r—  •"•  O 
^•vO  vo  O  O 
OO  ^b  m  O  r— 
OH  O  Os  r-sO 
OO  CON  O)  O) 

rs  rs  0>  rs  €> 


Cj 

'ij 

^H 


oo  coco  d  r— 

O  NOl  -4-00 

ON  COVO  NO  co 
CO  co  CO  ^j-sO 
CO  >-H  0s-  C—  Vo 
•o  !0 't  ^  xh 


rt-  uonO  t-«  t— . 

co>o(S  d  h 
oo  On  r-  >->1  »-* 
OO  H  loo  VI 

CO  d  O  On  r— 
nb"  sj-  CO  CO 

#N  r>  IN  r«  c 


On  r— «  r—  m  On 
CO  m  lo  >- 
nO  CO  tJ-nO  CO 
O  nO  co  O  OO 
nO  "4-  CO  d  O 
CO  co  co  co  co 

^  f\  IN  IS  *N 


CJ 

V 

m  iri 
(-O 

1  nO  h  no  nO 

O  O  NO  VOnO 

C  -.  d  CO  t-H  vo 
nO  C-.00  O  d 

rstn  cod  O 

iO  lo  vo  vo  vo 

rs  rs  rs  rs  rs 

|  H  H>0  1--  N-- 

C^  LOCO  lO  -4- 
vo  t-H  d  O'  t-H 
VO  O'  CO  t"-  CO 

oo  no  vo  co  d 

s4-  -4-  h4~  xj- 

rs  r>  rs  rs  rs 

oo  d  o~co  oo 

CO  W  Vo  -Nb  c— 

co  O  no  r—  ct 
OO  lo  t-H  00  NO 

O  ONOO  NO  vo 
*4“  co  CO  co  CO 

*">  rs  r>  rs  rs 

■*s» 

CJ 

CO 

C^nO  vonO  nO 
nO  m  ONOO  I-. 
m  o  CO  d  NO 

rmo  no  co 
d  oco  Mn 
NO  nO  vo  vo  vo 

r>  rs  #s  ^ 

ON  CO  d  TbNO 
^  ON  ON  CO  o 
VOOO  NO  OnnO 
C--  t-H  NO  t-H  IN- 
CO  d  O  O'  I  — 
vo  vo  vo  tC  -4- 

rs  rs  rs  rs  rs 

vo  cn  r— no  n- 
Cnoo  r—  ^boo 
NO  hh  o  co  On 

CO  O  t—  st-  t-H 

no  vo  co  d  t-H 
h4-  xb  rh  s4-  rj-  J 

r.  •-  r\  i-  j 

CJ 

V. 

Si 

■^H 

d 

43  CO  O'  t-H  t-H 

xh\0  vococ--. 

H  H  ON 

oo  sf.  O  no  d 
d  w  O  oo  c-, 
l  '^  i  "-  1--.nO  nO 

is  rs  is  rs  #s 

NO  ONNO  t-H  HH 

c-  co  vo  d  co 

C— OO  >-H  t-—  lo 
OnnO  4-  h  qn 
VO  xh  CO  d  O 

NO  nO  nO  nO  nO 

rs  rs  rs  rs  rs 

On  d  >o  d  >-h 
r-.NO  r—  w  r— 
VOCO  CO  t-H  o 
v—  vo  xb  co  d 
Onoo  r— no  vo 
Vo  vo  vo  vo  vo 

rs  r*  rs  rs  r<  ; 

|  Years. 

nO  C^OO  Os  O 

t-H  i-H  t-H  t-H  CN 

t-H  d  CO  rb  io 
ct  d  d  css  d 

no  I-.00  ON  o 
d  d  d  d  co 

TABLE 


33° 


Compound 


Chap.  XLL 


w 

t—3 

PQ 

h 


u,  to 

<1!  4» 

NO 

C3 

Xh  V* 

<u  . . 

•O 

C'  u 

«<*-  o 
S  o  w 

O  £>>.5 

©  j- 

b2| 

2  ^  O 

rtt)  C. 

^*3  0 
U-  a.  O 

°  £  sf 

E  8  I 

V-  « 

i:  ^ 
SnpS  v, 
€  «  ^ 
c3  £*“> 

t*  bfl  . 

®  c  » 
T5  ’<U  Ni 
C  -Q  ^ 

°  <L>  ^ 

..Cl  ^ 

-•S 00 

«  *TJ 

J-.  EL 

U  O 

o  *j  « 

cs  c 
>->  3 
rt  O  / 

CV2'° 

’'O  ^  V> 
C 

»~4  ** 

O  >n*M 

S-  g 

tt  o  « 

K  g  ^ 

^  .  ■* 
j_i  P-n  n  |t3 

rS  -o  co 
-r:  ctf 

>  £  « 
^  ^  ro 

on 

jfe  •  »-«  J* 

)-.  O  ’r* 
_c>  ^  ^ 
jC  <*>  o 


♦ 

CJ 

k 

Ni 

«Ni 

oo 

vO  O  CMO>0  1 
h  o  oo  PO 

O  (SCO  oo 

CS  tOQQ  CO  t>. 
CT'OO  r-~,  r-,NO 

o  o  o  o  o 

f>  rv  r> 

LO  NO  O  co  M 

CS  so  On  M  co 
NO  On  NO  JT  -,  O 

CS  NCO  Qn NO 

NO  to  to  Nt*  'ri~ 

O  ©  O  O  O 

A  A  A  A  A 

w  rh  w  r+-0O 

CS  VO  Th  CO  CS 
nO  toOO  CO 

CS  QN  NO  co  H-( 

Th  co  co  CO  co 

O  O  O  ©  O 

AN  AN  AN  CN  CN 

Cj 

l. 

<u 

■cw 

l>» 

CO  wh  v/->  ON  OO 

t^.  "'$•  CO  <-i  nO 

Jo^  t^.  cJ  cS 

(S  ’t  K  o  OO 

CS  w.  q  O  On 

►h  W  t—  WH  o 

rs  c*  cn  an  cn 

IC^NIOO  t 

CO  O  to  tooo 
toco  rh 

JO,  ^  nO  ti  SO 
woe  ts  r-,NO 

o  o  o  o  o 

A  A  A  A  A 

CS  On  COnO  co 

H  N  W  t)-H 

t}-  CO  to  0n\0 

CS  CO  ^  o  c. 

NO  to  to  to  nJ* 

O  O  O  O  O 

C*  AN  CN  CN  CN 

6  pgr  Ct. 

to  t^-vO  cs  to 

to  loco  M  o 

CS  Q\  m  qn  m 
•ct*  -nf-NQ  t^.  O 

NO  lO  rj-  CO  CO 
h-t  h-«  )-)  M  M 

«N  f«  A  fx  a 

M  CO  ON  NO  CS 
rh  On  CO  to  (S 
to  t'-,  CS  O  cS 

CS  to  ON  CO  Jo 
CS  *•*  O  O  ON 

t_i  m  m  *-<  o 

AN  AN  A» 

ON  t^  o  ON  o 

WH  cs  CO  O  to 

|>,  VO  NO  O  NO 
h  vO  w  t>.  cS 
onoo  oo  sni^ 
o  o  o  o  o 

AN  AN.  A\  AN  CN 

s4 

<0 

n 

on  no  ooino 
e-onO  txvn  co  I 
cooo  OO  CO  (N 

O  OOO  H 

d  O  On  ONOO 

OJ  CJ  M  w  *-* 

A  A  A  A  A 

JONO  tooo  NO 
IOCOO  't't 
nO  tJ-nO  w  O 

CS  x}*nO  O'  CS 

IonO  to  ^  ^ 

h-s  H  H  H  AH 

A  A  A  A  A 

(S  O  ’+H  t>» 

OO  "^h  O  nO  On 

<S  OO  1^00  cs 
ucco  (SO  H 

CO  CS  CS  WH  H 

H-  HW  ww  M  W-4 

ry  g\  fy  r*  r-> 

(5 

L. 

<vi 

W  |f» 

Th 

(S  w  w  nO  tK 
O  O  NOIO 
VO  LO  ONOO  CS 

«o  co  co  "<j* 
to  ^  CO  C4  M 
cs  <s  d  cs  cs 

A  A  A  A  a 

OO  ON  O  to  ON 
CS  ON  to  NO  (S 

O  m  JonO  Qn 
to  NO  to  ON  M 

O  O' CO  to  SO 

M  H  H  H  W 
«s  rv  rs  a*  «> 

to  O  *-*  CO  rh 
cs  nj-no  r— no 
to  N^-vO  w-  ON 
J>-  o 

O  to  to  Nj“  CO 

M  H«  t-W  WH  ww 

AN  AN  CN  an  an 

•4 

rO 

l. 

nj 

■^h 

O  OO  ^  CS  to 
NO  to  On  to  ‘-* 

^  O  O  to  'Cj- 

nO  vo  t}-  <0  CO 
o\oo  r^NO  to 
C4  CS  cs  CS  CS 

r  a  r*  A  r 

ON  to  to  *-«  ON 
NO  ONOO  CS  oo 
NO  CS  CS  NO  CS 
co  to  NO  CO 
Tt-  CO  cS  t-f  O 

CS  CS  CS  CS  CS 

A  A  A  A  A 

oo  tooo  NO  OO 
t^NO  On 

CS  to  WH  O  WH 

O  CS  toOO  t- 
o  Onoo  r^. 

CS  W  WH  H  W 

AN  AN  AN  AN  AN 

S-a 

<£ 

w 

CO 

OOCOOt^. 
CO  ON  ^  N  ts 

cs  to  co  xj-  on 
■>4*  CS  O  On 

Th  CON  H  ON 
co  co  co  co  CS 

fs  r\  r*  r<  r* 

CO  CS  CS  CO  CS 
co  COnO  >-1  to 
OO  O  to  rj-  to 

OO  O  h  CS 

OO  OO  too  to 
cs  cs  cs  ts  cs 

n  g>  n  n  n 

wh  OnnO  cs  On 
CO  t>.  O  O  to 

O  I  "-.CO  H  vO 
r|-  vo  NO  CS 
CO  CS  CS  wh 

cs  cs  cs  cs  cs 

AN  A'.  CN  «N  AN 

« 

**-» 

CJ 

s< 

OO 

c-s.  r^o  to  co 

OO  CO  CS  rf-CO 
CN  CO  O  O  CO 

On cc  r^so  to 
ooo  1t^.nO  to 
co  co  co  co  co 

r  A  A  A  A 

t  CS  COnO  to 

COOO  cs  to  to 
O  ON  CS  to  vo 

to  -rj-  to  tONO 
^  POcS  h  O 
co  co  co  CO  CO 

AN  AN  A>  CN  AN 

|  OO  ON  CO  CS  ON 

cs  to  ^  co 

NO  Qn  to  CO  wj- 
t>-00  O  (S  4 
ONOO  oo  J>vNO 

CS  CS  CS  cs  CS 

AN  AN  AN  CN  CN 

Hw* 

V. 

•CL, 

cs 

,  NO  co  ONOO  OO 
r$*  CO  CS  CS  CS 

CS  NO  cS  O  O 
m  o  O  O  O 
xh  CO  Cl  m  O 
to  to  to  to  to 

A'  ^  A«v  AN 

1  CO  *->  tooo  O 

S  WOO  Ti-  ON 
CS  nO  ONOO 

O  O  v-«  M  CS 
ONOO  IONO  to 
Tf*  ^  rh 

AN  ’  AN  AN  AN  CN 

1  O  t}-  o  W  N 
W-  o  NO  o  ON 
O  M  tN^J-  H 

^  tONO  OO  O 
rj-  CO  CS  w  wh 
■nJ*  r}-  rj-  tJ-  rh 

CN  CN  CN  CN  AN 

• 

CO 

S-4 

<D 

> 

m  (S  CO  rj-  to 
co  co  co  CO  CO 

NO  toOO  On  O 
CO  CO  CO  CO  ^ 

WH  cs  CO  ^  to 
■S+-  Ht-  Th 

- 

TABLE 


i 


Chap.  XLI. 


33r 


/ 


Intereft . 


TABLE  III. 

Which  (hews  what  one  pound,  payable  at  the  end  of  any  term  of  years  to  come  under  61, 
is  worth  in  ready  money  ;  difcount  or  rebate  being  yearly  computed  at  any  of  thefe  rates, 
to  wit,  2,  3,  3-,  4,  4-,  5,  6,  7,  and  8  percent,  per  annum  compound  interelL 

tC  1 

Cj 

•cv- 

00 

r--  on  on  t>-  •-<  1 

0  ‘LO\0  CJ  CJ 

0  00  00  0  CO 
ovo  ■toOH- 
OJ  Cl  CJ  CJ  CJ 

00000 

#\  «-<  IN 

Ci  O  VO  CJ  M  j 

bo©  d  nh 
t"-  Cl  On  nO  vo 
ONOO  vo  lot 

H  W  W  W  H 

00000 

(h  O  IN  IN  «' 

NO  w.  ONvO  no 

CO  rb  ^  no 
■b  'b  ionO  OO 

CO  d  w  O  On 

W  1— 1  i— (  !--<  O 

00000 

IN  IN  0  0  O  - 

J 

^  1 

^  f 

^  I 

C-.  1 

00  c-.  r—  b  c^.  1 

QnCO  0  N 

Tt-  to  0  co  cc 
b  h  00  no  co 
b  b  CO  CO  co 

00000 

O  0  0  r« 

M  >-•  On  b  1 
CJ  vo  »-t  ON  O 
C-.nO  C-.00  CJ 

m  onjnvo  Nb 
fO  cj  cJ  cJ  cj 

00000 

IN  IN  |N  IN  IN 

l-«  v-*  OO  vo  C-» 

CJ  "b  lOvO  vo 
\0  m  Nb  d 

CS  »-«  Qn  OO  C-. 

CJ  CJ  KH  l~l 

00000 

r\  fN  IT*  r\  0> 

* 

0 

V. 

0 

00  00  OO  O  CO  1 
CO  VO  Qn  bOO 
IJO^O  QN  VO  CJ 

00  b  0  c-,  b 

nO  nO  nQ  vo  to 

0  0  0  0  0 

^  in  in  in 

ionO  Cl  H  C,  1 
H  H  00  O  NO 

CJ  CO  vo  0  vo 
WOO  vo  co  0 
vo  b  b  b  b 
00000 

in  in  i\  i*  in 

»-t  vo  *-*  CO  *b 

C-.  0  NO  co  Wi 

(j  N  O  H  CO 

OO  no  b  cJ  O 

CO  CO  CO  co  co 
00000 

rv  in  in  r\ 

1 

rO 

S- 

VO 

t-^  Qn  N  xh-T  1 
on  -4-  bNO  0 

GN  On  *->  VO  CJ 

10  OO  w,  c-. 

OOO  ccoo 

>-i  l-l  0  0  0 

<r>  in  in  in  ^n 

HO  0  COsO 

10  on  co  b  cj 

0  0  co  0-  CO 
co  ON  vo  ^  OO 
00  mn  r>-NQ 

00000 

r>  in  1*  «**  #n 

CO  b  CO  Ci,NO 
t'-.  J>-  CJ  I-*  CO 

0  QN  0  cj  vo 
vo  *-•  QnnO  CO 
NO  NO  vo  vo  vo 

00000 

IN  in  IN  *N  ^N 

V, 

w  |d 

b 

COOO  OO  CJ  0 
cj  CO  on  On 

O  COOO  vD  r- 
CJ  VD  O  VO  O 

CO  fJ  CJ  H  H 
•— »  )— »  t— 1  *— • 

^  <0  in  in  In 

CJ  O  W  tsQN 

'boo  'b  co  co 

ON  CO  O  OO  OO 
VO  M  t —  CJ  OO 

O  O  ON  ONOO 

>-<>-*  0  0  0 

IN  f'  IN  IN  IN 

CO  CO  ON  r-»  Qn 
m  10  b  QnOO 

0  COCO  b  OJ 

10  h  b  ^ 

00  00  t'-.r-.t'-- 
00000 

IN  0  IN  IN  ^ 

rO 

i*. 

b 

Th  COlO  w  co 

H  OO  H 

CJ  H  (CN 
bOO  CJ  nO  O 
nO  vo  *0  b  b 

>-l  l“<  *— ( 

#n  fv  rs  in 

H  In  COd  0 

0  ON  ONOO  vo 
CO  0  0  CJ  NO 

VC  0  vo  0  vo 
co  co  d  d  w 

H  H  H  H  H 

1^  IN  IN  IN  IN 

CO  O  C.CO  0 

O  co  m  0  NO 

CJ  QNOO  CO  0 

h  0  d  co  vo 

»W  0  0  ON  QN 

M  >-t  M'  O  O 

IN  IN  IN  r  IN 

<3 

ft 

CO 

1  CO  OO  Cl  co 

I  nO  CJ  O  O  v/o 
b  vooo  CO  O 
VOOO  vo  On 

1  O  on  O'pOO  r-. 

I  CJ  W  H  H  H 

|  IN  #>  IN  rv  IN 

l  OO  OO  NO  VOOO 
On  b  ON  CO  vo 
ON  h  -b  0  C-. 
(S  CHVO  0 
r-vvo  vo  vo  10 

w  H  N  H  H 
cn  in  i\  in  in 

O  b  10  J>-  b 
no  cotNr-.cn 
no  t —  CN  CO  O 

VO  O  IO  w  Q 

b  b  co  co  cJ 
>—*>—(» — 1  >— *  *— * 

IN  IN  IN  IN  IN 

•Va 

•Cv, 

CO 

1  JVO'O'O  tN 
CO  VO  ON  LO  O 

Ci  ON  ON  H 
nO  On  i-i  bOO 
vo  b  b  co  oJ 

cJ  cj  cJ  d  ci 

f>  n  r  in  r* 

1  co  co  O  0 

NO  w,  VO  C-.nO 
b  O  r--vO 
►w  VOCO  CJ  NO 

CJ  WH  O  O  ON 
d  d  d  d  h 

fN  A  IN  IN  IV 

1  no  CJ  0  VO  co 
cotNtNd  co 
0  b  0  OO  C-. 

M  VO  0  b  ON 
qnoo  00 

^  HI  t-4  •(-«  M 

|N  IN  IN  IN 

■*-1 

Cj 

V. 

CJ 

.  boo  00  00  00 

ionO  CO  vo  CJ 
h  CJ  VO  ON  vo 
cJ  bNO  OO  >-» 

O  on  00  c-. 

b  co  co  co  co 

in  r\  i>  i* 

J  CO  M  ON  b  b 

'b  O  ON  CO  0 

d  h  0  d  vo 

brso  CONO 
\0  vo  vo  -b  CO 
co  co  co  co  co 

4TS  l>  rN  CN 

1  no  1000  cj 

O  co  QN  t— CO 
O'bOOO  N 
OCOtsO  b 
d  d  h  h  0 
co  co  co  CO  co 

^n  i*\  <r*  in 

• 

CO 

U. 

c3 

QJ 

> 

vD  I'-OO  ON  0 
■b  -b  -b  "b  vn 

vw  Cl  CO  'b  VO 
VO  VO  vo  vo  VO 

no  r--co  on  0 

10  VO  vo  IONO 

33 2  Compound  Chap.  XLI. 

7 II .  The  Con/}  ruff  ion  of  the  preeeeding  Table. 

ir  ?umflGpS  r?  3>  4?  t0  6o,  (in  the  firft  column  on 
the  ieitmand)  iigmfy  years  ;  the  numbers  2,  2,  ?  *  a*  a±  e  6 

7,  and  8,  placed  at  the  head  of  the  reft  of  the  columns,  ex prefs 
rates  of  in te reft  for  ioo  l  lent  for  a  year,  and  the  numbers  fet 
in  the  feveral  columns  under  thofe  rates  of  intereft  are  a  rank 
of  the  negative  powers  of  the  fame  numbers,  of  which  the 
numbers  in 1  able  I.  were  the  affirmative  powers ;  and  there* 
fore  from  Art .  419.  it  is  evident  that  the  numbers  in  this  Ta¬ 
ble  are  the  Reciprocals  of  thofe  in  Table  I. 

712.  Let  it  be  propofed  to  calculate  the  numbers  in  the 
column  of  5  per  cent.  Divide  unity  by  18,679x9  the  laft  num¬ 
ber  m  the  column  of  5  per  cent,  in  Table  I.  and  the  Quotient 
(°’°53536)  Wl11  be  the  laft  number  of  that  column  in  this 
1  able ;  or  the  prefent  worth  of  1  /.  due  at  the  end  of  60  years : 

I  he  remaining  numbers  may  be  found  by  multiplying  conti¬ 
nually  by  1,05  as  in  Table  I.  '  6 

The  num¬ 
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The  following  is  the  procefs  neceflary  to  compute  the  three 
laft  numbers. 


To  ,053536  = 

Add  2676  rz 

Sum  ,056212  zr 
Add  2811  ' — 

Sum  ,059023  = 
Add  2951  zz 

,061974  “ 


18,67919 

,053536  X  0,05  = 

,053536  X  1,05 
,056212  x  0,05  — 

,056212  X  1,05 
,059023  X.  0,05  = 

,059023  X  1,05. 


X  o 


a  o 


*  3°5353^ 
x  ,056212 


To  X  ,059023 


713.  The  ZJfe  of  the  preceeding  Table  III. 

Problem  8.  The  Amount ,  Time9  and  Rate  being  given ,  to 
find  the  prefent  Worth . 

Example.  How  much  prefent  money  will  difcharge  a  deb* 
of  356/.  payable  at  the  end  of  7  years  to  come,  and  allowing 
y  /.  per  cent,  compound  intereft  ? 

In  the  column  under  (7)  the  rate,  and  on  a  line  with  (7) 
the  time,  you  will  find  (,622750)  the  prefent  worth  of  1  /.  due 
at  the  end  of  the  given  time  at  the  given  rate  ;  multiply  that 
prefent  v/orth  (,622750)  by  the  given  amount  (356)  and  the 
produdt  (221,699  or  221  /.  14  s.)  will  be  the  prefent  worth  re¬ 
quired. 


714.  The  method  of  finding  the  prefent  worth  of  an  annul- 
ty,  may  be  explained  by  the  following  Example. 

Let  it  be  required  to  find  the  prefent  worth  of  an  annuity  of 
347,2875  l.  to  continue  3  years,  allowing  compound  interefi:  at 
5  /.  per  cent. 


Now  the  prefent  worth  of  347,2875  /.  due  at  the 
end  of  1  year  will,  by  Prob.  8.  be 
And  t*he  prefent  worth  of  347,2875  due  at  the  end 
of  2  years,  will  be  —  —  — ~ 

Alfo  the  prefent  worth  of  347,2875  due  at  the  end 
of  3  years,  will  be  —  — •  — 


}  33 °=75 
}  3r5> 

}  300’ 


Therefore  the  prefent  worth  of  an  annuity  of 9 

347,2875  to  continue  three  years  will  be  their  >945,75 
fum  >  ■— < >  j 
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7 15*  Hence  it  will  be1  very  eafy  to  perceive  that  the  follow¬ 
ing  Table  IV.  of  the  prefent  worths  of  annuities  of  1  /.  may 
be  compofed  of  the  fucceftive  fumsof  the  numbers  in  Table  IIL 
in  a  manner  fimilar  to  that  of  compofing  Table  II.  from  Ta¬ 
ble  I.  viz.  the  firft  number  in  every  of  the  columns  (except 
the  column  of  years)  in  the  following  Table  IV.  is  the  fame 
with  the  firft  number  in  the  like  columns  refpe&ively  in  the 
preceeding  Table  IIL  the  fecond  number  in  each  of ’the  Laid 
columns  of  the  fourth  Table,  is  the  fum  of  the  firft  and  fecond 
numbers  in  the  refpe&ive  columns  of  the  third  Table  ;  the  third 
number  in  the  faid  columns  of  the  fourth  Table,  is  the  fum  of 
the  firft,  fecond,  and  third  numbers  in  the  refpecftive  columns 
of  the  third  Table1:  Or,  yet  more  eafiiy  thus,  the  third  num¬ 
ber  in  the  fourth  Table,  is  compofed  of  the  third  in  the  third 
Table,  and  of  the  fecond  in  the  fourth  ;  the  fourth  number  in 
the  fourth  Table  is  compofed  of  the  fourth  in  the  third,  and 
of  the  third  in  the  fourth  ;  the  like  is  to  be  underftood  of  the 
reft.  But  you  are  to  obferve,  that  according  to  this  method  of 
compofing  the  fourth  Table  by  Addition,  the  numbers  of  the 
third  Table  muft  be  continued  to  more  places  than  are  there 
exprefted,  to  prevent  errors  arifing  by  the  addition  of  defe£tive 
Decimal  Fractions. 
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TABLE  IV. 

Which  fhews  the  prefent  worth  of  one  pound  annuity,  to  continue  any  term  of  years  under  61,  and 
payable  by  yearly  payments,  compound  intereft  being  computed  at  any  of  thefe  rates,  viz.  2,  3,  31, 

4,  41,  5,  6,  7,  and' 8  per  cent,  per  annum. 
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716.  The  TJfe  of  the  proceeding  Table  IV. 

,  Prob.  9.  The  Annuity ,  Time  and  Rate  being  given ,  to  find 
§ts  prefent  Worth . 

Example .  What  is  the  prefent  worth  of  an  annuity  of  56/. 
anniirriy  to  continue  2i  years,  allowing  compound  intereft 
at  61.  per  cent .  y><?r  annum  ? 

In  the  column  under  (6)  the  rate,  and  on  a  line  with  (21) 
the  time,  you  will  find  (11,76408)  the  prefent  worth  of  an 
annuity  of  1  /.  to  continue  the  given  time,  at  the  given  rate : 
Multiply  that  prefent  worth  (11,76408)  by  the  annuity  (56) 
and  the  produd  (658,78848,  or  658/.  15  s.  9 d.)  will  be  the 
prefent  worth  required. 

717.  PkoB.  10.  The  Annuity ,  prefent  Worthy  and  Time  being 
given ,  to  find  the  Rate. 

Example.  A  perfon  fold  an  annuity  of  56/.  to  continue  2r 
years,  for  658/.  15/.  9  d.  at  what  rate  was  compound  interelf 
computed  ? 

Divide  (658,78848)  the  prefent  worth,  by  (56)  the  annuity, 
and  find  the  quotient  (1 1,764,  &c.)  or  the  neareft  number  to 
it,  on  a  line  with  (21)  the  time,  fo  (hall  (6)  the  number  at  the? 
head  of  the  column,  be  the  rate  required ;  exadf,  if  the  quo¬ 
tient  be  exa£Hy  found  in  the  Table;  or  nearly  fo,  if  other- 
wife. 

718.  Pro B.  11.  The  Annuity ,  prefent  Worthy  and  Rate  being 
given,  to  find  the  Time . 

Example.  A  perfon  bought  an  annuity  of  56  /.  at  61.  per  cent. 
compound  intereft  for  658/.  15*.  9  d.  how  long  was  the  an¬ 
nuity  to  continue? 

Divide  (658,78848)  the  prefent  worth,  by  (56)  the  annuity, 
and  find  the  quotient  (11,764,  &c.)  or  the  neareft  number  to 
it,  in  the  Table  in  the  column  under  (6)  the  rate;  fo  fhall  (21) 
the  number  ftanding  in  the  left-hand  column,  even  there¬ 
with;  be  the  time  required ;  exa<5t,  if  the  quotient  be  exactly 
found  in  the  Table  ;  or  nearly  fo,  if  otherwife. 

719.  Prob.  12.  The  prefent  Worthy  Time  and  Rate  being 
giveny  to  find  the  Annuity. 

Example.  What  annuity  or  yearly  income,  to  continue  21 
years,  can  bepurchafed  for  658/.  15  s.  9 d.  allowing  compound 
intereft  at  6  /.  per  cent . 

In  the  column  under  (6)  the  rate,  and  on  the  line  with  (21) 
the  time,  you  will  find  (1 1,76408)  the  prefent  worth  of  au 
annuity  of  1 1.  to  continue  during  the  given  time,  at  the  given 
rate,;  by  this  divide  (658,78848)  the  given  purchafe-money, 
and  the quotient^ 6)  will  be  the  annuity  required. 
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720.  But  farther,  the  numbers  of  the  faid  fourth  Table  will 
at  firft  light  (hew,  how  many  years  purchafe  an  annuity  to  con¬ 
tinue  any  number  of  years  under  61  is  worth,  to  be  fold  for 
prefent  money,  compound  intereft  being  computed  at  any  of 
the  faid  rates.  So  if  you 'defire  to  know  how  many  years  pur- 
chafe  an  annuity  iffuing  out  of  lands  for  21  years,,  to  begin 
prefently,  is  worth,  if  it  were  to  be  fold  for  ready  money,  when 
the  current  rate  of  intereft  is  6  per  cent .  Seek  in  the  firft  co¬ 
lumn  of  Table  IV.  for  21  years,  and  carry  your  eye  from 
thence  equidiftant  to  the  head-line  of  the  Table,  till  you  come 
under  6,  which  (as  before  has  been  faid)  fignifies  6  per  cent . 
So  in  the  fourth  column  you  will  find  11.76408,  whereof  you 
need  only  confider  11,76,  which  {hews  that  the  faid  annuity  is 
worth  11  years  purchafe  (or  11  times  one  year’s  rent  what¬ 
ever  it  be)  and  76  parts  of  one  year’s  purchafe  divided  into 
100  parts,  or  n|  years  purchafe  and  little  more.  The  fame 
annuity,  when  money  was  at  8  per  cent .  was  worth  10  years 
purchafe,  and  about  part  of  a  year’s  purchafe  more,  as  the 
number  in  the  column  of  8  per  cent,  right  againft  21  years  will 
difcover. 

721.  As  it  would  be  toooperofe  to  make  Tables  to  all  times 
and  rates,  the  ufe  of  thefe  may  be  rendered  more  extenfive,  by 
following  the  methods,  delivered  in  the  following  Auxiliary 
Propofitions. 

722.  Prob.  13.  auxiliary  to  Pros.  i.  and  8. 

To  find  the  Amount ,  or  prefent  Worth  of  1  1.  for  a  nuviher  of 
years  greater  than  60,  at  any  rate  of  Compound  Intereft  fpecified 
in  the  Tables . 

Example .  What  will  1 /.  amount  to,  in  100  years,  allowing 
compound  intereft  at  5  /.  per  cent .  ? 

hind  in  the  left-hand  column  of  Table  I.  two  or  more  num¬ 
bers  (Iuppofe5i  and  49)  whole  fum  will  make  (100)  the  given 
number  of  years.  Then  multiply  (12,04077  ’  and  10,92133) 
the  numbers  correfponding  to  them,  in  the  column  under  (5) 
the  rate,  fo  {hall  (131,50125)  ^  produdf,  be  the  number  re¬ 
quired. 

The  reafon  of  this  procefs  will  be  evident  from  Art.  414. 

I  he  prefent  worth  will  be  found  in  the  fame  manner  by 
taking  the  numbers  from  Table  III* 
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y‘23,  Table  V.  auxiliary  to  Table  L  and  Table  III. 


I  Quarter 


I  Quarter 


2  per  Cent 

3 per  Cent. 

3  iperCt. 

4. per  Cent. 

4  \pcrCt. 

,  - 

1,004963 

1,009950 

'15014963 

1? 007417 
1,014889 
1,022416 

1,008637 

^017349 

I,626i37 

1,009853 

1,019804 

1,029852 

1,011065 

1,022252 

1,033564 

'5 per  Cent., 

6 per  Cent. 

...  r. 

7  per  Cent. 

%  per  Cent. 

1,012272 

1,024695 

3,  1,037270 

1,014674 

.1,020563 

1,04467  1 

1,017058 

-1,034408 

1,052053 

1,019426 

1,029230 

|i.0594>9 

724.  The  foregoing  Table  Contains  the  amounts  of  i  /.  for 
I,  2,  and  3  quarters  of  a  year  at  the  feveral  rates  therein 
mentioned,  being  feverally  three  mean  proportionals  between  i 
and  the  amount  of  1 7.  in  i  year  at  thofe  rates :  They  are  found 
by  the  method  directed  in  Art.  550, 

725.  Pros.  14.  auxiliary  to  Pros.  i.  and  8. 

T 0  find  the  Amount  or  prefent  Worth  of  1  1.  for  Tears  and- 
Quarters  of  a  Tear,  at  any  Rate  of  Compound  Inter efi  fpecified 
in  the  Tables. 

Example.  What  is  the  amount  and  prefent  worth  of  it.  for1 
14!  years  at  5  /.  per  cent,  compound  intereft  ? 

Find  by  Table  I.  the  amount  (1,979932),  or  by  Table  III, 
the  prefent  worth  (,505068)  of  r/.  for  (14)  the  number  of 
years  given  at  (5)  the  given  rate.  Find  alfo  by  Table  V.  the 
amount  of  1 7.  for  (3)  the  number  of  quarters  given  (viz. 
I»°3727°)  *  Then  if  the  amount  be  required,  multiply  ;  or  if 
the  prefent  worth  be  required,  divide  the  former  by  the  latter  ; 
and  the  product  (2,053724)  will  be  the  amount,  or  the  quotient  ‘ 
(,487499)  will  be  the  prefent  worth  required  ? 

726.  Prob.  15.  auxiliary  to  Prob,  4.  and  9, 

To  find  the  amount  or  prefent  Worth  of  an  Annuity  of  I  1.  to 
continue  a  number  of  Tears  greater  than  60,  at  any  Rate  of  Com¬ 
pound  Inter  eft  fpecified  in  the  Tables , 

Example ,  What  is  the  prefent  worth  of  an  annuity  of  1  /. 
to  continue  iop  years,  allowing  5  /.  per  cent,  compound  in¬ 
ter  eft  ? 

From  the  given  years  (100)  take  60  the  extent  of  the  be- 
foregoing-  Tables  3  and  with  the  remainder  (40)  entering 
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Table  IV.  Find  (17,15909)  the  prefent  worth  of  an  annuity, 
to  continue  that  number  of  years  at  the  given  rate:  Multiply 
this  by  (,053536)  the  prefent  worth  of  1  /.  due  at  the  end  of 
60  years  found  in  Table  III.  and  to  (>9x883)  the  product  add 
(18,92929)  the  prefent  worth  of  an  annuity  of  1  /.  to  continue 
60  years,  found  in  Table  IV.  fo  fhall  the  fum  (19,84812)  be 
the  prefent  worth  required. 

727.  The  reafon  of  this  procefs  depends  on  Art .  564.  For 
if  the  fum  of  40  terms  of  the  Geometrical  Progreffion  in 
Table  III.  beginning  at  the  6lft  term,  be  added  to  the  fum  of 
the  firftbo  terms ;  the  total  will  be  the  fum  of  100  terms,  the 
number  required. 

If  the  amount  be  required  proceed  in  the  fame  manner  with 
the  numbers  in  Table  II  and  I. 


728.  Table  VI.  auxiliary  to  Tables  II.  and  iy. 


Payments 

2 per  Cent. 

3  perCent. 

■jlperCt. 

4  perCent. 

44  perCto 

Half  yearly 

1,004975 

1,007445 

1,008675 

1,009902 

1,011126 

Quarterly 

1,007469 

i,oxxi8i 

1,013031 

1,014877 

1,016720 

Payments 


Quarterly 


g  perCent. 

6 per  Cent. 

7  perCent. 

8 per  Cent. 

1,012348 

4,018559 

1,0x4781 

1,022227 

1,0x7204 

1,025880 

1,0198701 

1,029519! 

The  numbers  in  the  above  Table  are  computed  by  a  Theo¬ 
rem,  given  by  the  juftly  celebrated  Mr.  De  Moivre ,  in  hi$ 
Treat jfe  of  Annuities  on  Lives ,  which  the  Reader  who  under- 
Hands  Algebra  may  confult ;  but  as  it  cannot  eafily  be  ex¬ 
plained  without  that  art,  the  manner  of  its  conftruetion  muH 
be  here  omitted. 


729.  Prob.  16.  auxiliary  to  Pros.  4.  and  9. 

The  Amount  or  prefent  Worth  of  an  Annuity  of  1 1.  payable 
hy  yearly  payment  s^ for  any  number  of  years ,  at  any  rate  per  cent. 
fpecified  in  the  Tables ,  being  given  ;  to  find  what  the  Amount  or 
prefent  Worth  of  the  fame  Annuity  would  be>  if  it  were  payable  by 
equal  half-yearly  or  quarterly  Payments . 

Example.  What  is  the  prefent  worth  of  an  annuity  of  1  /. 
per  annum ,  payable  by  equal  (half-yearly)  payments,  and  to 
continue  41  years,  allowing  compound  intereft  at  5  per  cent .  & 

Multiply 
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Multiply  (17,29437 )  the  prefent  worth  of  the  annuity  pay¬ 
able  by  yearly  payments  found  in  Table  IV.  by  (1,012348) 
the  number  which,  in  Table  VI.  (lands  on  a  line  with  the 
word  (half-yearly)  and  under  (5)  the  rate;  and  the  product 
| 1 7,5079 1 8)  will  be  the  number  required. 

730.  Prob.  17.  auxiliary  to  Prob.  2,  3,  5,  6,  10,  and  ix. 

When  the  \ Time  or  Rate  cannot  be  exactly  obtained  by  the  Tables , 
to  approach  nearer  to  the  truth  therein . 

Example .  At  what  rate  per  cent .  compound  intereft,  will  an 
annuity  of  1  /.  to  continue  8  years,  be  now  worth  6  /.  10  s.  ? 

Find  in  Table  IV.  on  a  line  with  (8)  the  time,  the  two  near- 
jeft  numbers  to  (6,5)  the  given  prefent  worth ;  which  in  this 
cate  will  be  6,59589,  the  prefent  worth  of  fuch  an  annuity 
at  41  per  cent .  and  6,46321,  the  prefent  worth  of  the  fame 
at  5  per  cent*  the  firtt  exceeding  the  given  number  (6,5)  by 
,09589,  and  the  latter  being  ,03679  lefs  than  it.  And  the 
difference  of  the  faid  tabular  prefent  worths  6,59589,  and 
6,46321  being  0,13263  ;  ufe  the  following  proportion. 

As  (  ,0x3268)  the  difference  between  the  tabular  prefent 
worths, 

To  (,5)  the  difference  between  the  tabular  rates,  viz.  (5 — 4!) 

So  is  (,09589)  the  difference  between  the  tabular  prefent 
worth  at  44  per  cent,  and  the  given  prefent  worth. 

To  (0,3613)  the  difference  between  the  tabular  rate  44  and 
the  required  rate. 

Then  to  the  tabular  rate  4,5 

Add  the  refult  of  the  proportion  0,3613 

The  fum  is  the  rate  required  nearly  4,8613  or  4/.  17  s.  2|  d. 
The  fame  maimer  of  proceeding  will  do  in  any  other  cafe, 

.  mutatis  mutandis . 

731.  If  any  queftions  fhould  arife,  in  compound  intereft,  at 
different  rates  from  thofe  in  thefe  Tables,  the  method  of  their 
folution  will  not  be  difficult  to  a  Reader,  who  underftands  the 
management  of  Geometrical  Progreffions,  as  taught  in  Chap .  35. 
and  knows  how  to  ufe  Logarithms. 

But,  if  that  be  wanting,  or  if  fuch  queftions  frequently  occur, 
it  will  be  beft  to  make  Tables  for  that  rate,  in  the  manner  of 
the  above. 

732.  Problem  18.  To  find  the  prefent  worth  of  the  Rever - 
fion  of  an  Annuity  ;  having  given ,  the  Annuity ,  Time  of  com - 
mencing ,  Duration ,  and  Rate . 
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Example.  Having, a.  Icafc,  for  7  years  to  come,  of  feme  lands, 
by  which  I  clear  32  /.  per  annum^  and  being  defirous  to  add  21 
years  to  the  fame,  in  order  to  make  my  whole  time  therein  28 
.  years;  what  fine  ought  I  to  pay  to  my  landlord,  allowing  6 /. 
per  cent .  compound  intereft  l 

Find  per  Table  IV.  the  prefent  worth  of  an  an-  *) 

nuity  of  or  /.  for  (28)  the  whole  duration  off  13,40616 
the  intended  annuity  or  leafe,  w’z. — j 
Alfo  find  by  the  fame  the  prefent  worth  of  an  7 

annuity  of  1  /.  for  (7)  the  time  before  the  re-  >  5,58238 

verfionary  leafe  commences,  — - - - 3 

,  J  .  \  *  '  ’ 

Then  fhall  the  difference  of  thefe  prefent  worths  Y 
be  the  prefent  value  of  an  annuity  of  1 /.  for  (  7,82978 
2i  years  to  commence  at  the  end  of  7  years.  ) 

Which  being  multiplied  by  (32)  the  given  an-  7 
nuity,  will  produce  the  fine  required— - —  5  250j36io 

733.  B'ljhops ,  and  Chapters ,  i/Wr  and  of 

Colleges ,  &c.  follow  certain  cuftoms,  which  have  been  ufed 
j rom  time  immemoiial,  in.  afcertaining  the  fines  for  the  renew*3 
ingofleafes,  held  under  them. 

734.  The  mod  general  of  thefe  cuftoms  is,  to  take  one 
year’s  improved  rent,  as  a  fine,  for  renewing,  that  is  adding 
7  years,  to  14  yet  to  come,  of  an  old  leafe  of  twenty-one  years; 
which  is  allowing  the  tenant  about  11,56421  L  per  cent .  com¬ 
pound  intereft  for  his  money. 

735.  The  following  Tables  are  calculated  to  fuit  this  cufi- 
tom,  upon  the  fame  principles  as  Tables  III.  and  IV.  and  a«e 

to  be  ufed  juft  in  the  fame  manner. 

(.  v  J  ..... 


Table 


Years 


I 

,  2 

3 

4 

.  5 
6 


9 

10 

11 

f  12 

*3 

14 

*5 

16 

17 

18 

19 

1  y 

20 
i  21 


TABLE  VII. 

1 

TABLE  VIII. 

Shewing  th.epre- 

Shewing  the  pre- 

Tent  worth  of 

fent  worth  of 

I  /.  due  at  the 

» 

an  annuity  of 

end  of  the  vears 

e 

1  /.  to  cuntintie 

therein  fpe- 

Cu 

<L/ 

any  number  of 

eified,  at  \ 

'  j 

years  thereiil 

1 1,56421  /.  per 

fpeciiied,  at 

cent .  compound 

11,56421/.  per 

interelL 

cent-  compound 

intereft. 

0,  89634 

I 

0,  89634 

0, 80343 

2 

I,  69978 

0,  72015 

3 

2,  41993 

0,  64551 

4 

3,  06544 

0,  57860 

5 

3,  64404 

0,51863 

6 

4,  16266 

Q,  46484  -  : 

7 

4i  62752 

O,  41668 

8 

5,  04420' 

0.  37340 

9 

5,  41769 

33477 

JO 

5,  75246 

0,  30007 

11 

6,  05253 

0,  26897 

12 

6,  32150 

o,  24109 

13 

6,  56259 

0,  21610 

14 

6,  77869 

0, 19370 

6>  97239 

0,  17362 

16 

7,  I460I 

0,  15562 

*7 

7,  30163 

o,  13949 

18 

7,  441 12 

0,  12503 

*9 

7,  56616 

0,  11207 

20 

7,  67823 

o,  10046 

21 

7,  77869  | 
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736.  The  Ufe  of  Table  VIII. 

gheft.  1.  If  a  College- tenant  has  7  years  to  come  or  unfpent 
sn  a  leafe  of  lands  for  21  years,  at  1  /.  yearly  rent,  and  defires 
to  have  14  years  renewed  or  added  to  thofe  (even  years,  and  fo 
to  take  a  new  Jeafe  for  21  years  to  begin  prefently,  what  muff 
he  pay  for  a  hne?  Anfw.  3  /.  3  s.  o  d. 

The  Rule  for  finding  out  the  gnfwer  of  the  queftion  pro- 
pofed,  and  fuch  like,  is  this,  viz. 

From  7.77869  (being  the  number  which  anfwers  to  21  years 
in  Table  VIII.)  always  fubtraft  the  tabular  number  which  be¬ 
longs  to  the  number  of  years  to  come  or  unfpent  in  the  old 
leafe;  fo  the  remainder  will  fhew  what  fine  rnuft  be  paid  for 
the  years  to  be  renewed  or  added,  to  make  thofe  unfpent  years 

in  the  old  leafe  to  be  21  years  compleat  again,  at  il.  yearly 
rent.  .  .  •  j  / 

So  to  folve  the  queftion  propofed. 

From  the  prefent  worth  of  1  /.  yearly  rent  for  21  1 

years  which  is — - —  _ . — j  7*77^% 

Subtract  the  prefent  worth  of  the  fame  rent  for  7  )  , 

years,  (that  were  unfpent  in  the  old  leafe) _ — 4‘°2752 

And  there  will  remain  the  fine  fought,  to  wit,  _ 

That  is  to  fay,  3.15117/.  or  3 /.  3*.  c^d.  muft  be  paid  as  a 
nne,  for  renewing  or  adding  14  years  to  7  years,  that  were  un¬ 
fpent  in  the  old  leafe,  the  yearly  rent  being  1  /.  Alfo  the  faid 
3.15117  fhews,  that  fuch  a  renewal  is  worth  3  years  purchafe, 
iVo  Parts  of  a*year’s  purchafe  (whatever  the  rent  be.) 

ghuft.  2.  If  a  tenant  that  has  17  years  yet  to  come  in  a  Jeafe 
of  lands  held  of  a  College  for  21  years  at  50  /,  yearly  rent,  be 
defiroiis  to  renew  4  years,  and  fo  make  thofe  17  years  to  be 
21  years  compleat  again  at  the  fame  rent,  what  muft  he  give 

for  a  fine?  Anfw.  23/.  17  s.  2  d.  if. 1  For  according  to  the 
Rule  before  given, 

From  the  prefent  worth  of  1  /.  yearly  rent  for  } 

21  years,  - -  7  1 _  \  7.77869 

Subtract  the  prefent  worth  of  the  fame  rent  for^ 

17  years  (that  were  unfpent  in  the  old  leafe)  $  7’30i63 


And  there  will  remain 
Which  multiplied  by  the  rent 


0.47706 

50 


The  produft  will  be  the  fine  fought,  to  wit  23  /.  1  Q 
ijs.  c  d.  3/.  - — .  _ _ _  J  23*°53oa 


737« 
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7370  From  Table  VIII.  by  working  as  in  the  above  Examples 
may  be  deduced  the  following  Table  IX.  to  Ihew  without  any 
operation  the  fine  to  be  paid  on  a  leafe  whofe  improved  rent  is 
I  l.  per  annum ,  or  rather  how  many  years  purchafe  fhould  be 
given  for  renewing}  at  any  time  before  the  expiration  of  the 

leafe. 


TABLE  IX. 

• 

Shewing  what 

SJ 

fine  ought  to be 

TJ 

paid  for  adding 

(L> 

any  number  of 

O  ! 

years  to  a  col- 

CO 

lege  leafe  in  or- 

CL> 

der  to  make  the 

n 

fame  2x  years 
compleat. 

I 

0,  10046 

2 

o,  21253 

3 

0, 33756 

4 

0, 47706 

5 

0,  63268 

6 

0,  80630 

7 

1,  00000 

8 

x,  21600 

9 

I>  457*9 

xo 

I,  726l6 

e 

II 

2,  02623 

12 

2,  36x00 

13 

2,  73449 

14 

3»  *5*17 

15 

3,  61603 

16 

4,  *3465 

37 

4*  7*325 

18 

5>  35876 

19 

6,  07891 

20 

6,  88234 

The  ufe  of  this  table  will  appear 
by  comparing  it  with  the  two  Ex¬ 
amples  in  Jrt.  736.  In  the  firft  of 
them,  14  years  were  to  be  added  3 
and  the  anfwer  3,15117  will  be  found 
in  this  Table  againfl:  the  number  14. 
In  the  ffecond,  4  years  were  to  be  re¬ 
newed,  and  the  fine  to  be  paid  for  a 
rent  of  i  /.  per  annum ,  viz.  0,477°^ 
will  be  found  in  this  Table  againft 
the  number  4. 


7  38.  Queflions  to  exercife  the  preceding  Tables, 

I.  If  the  leafe  of  an  houfe  be  worth  x  53  /.  fine,  and  16  /.  yearly 
jrent,  payable  yearly  for  21  years,  and  the  lefiee  be  defirous  to 
l  bring 
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bring  ck>Wrf  (he  fin 6  to  {o'/,  and  fo  to  pay  the  more  rent  ;  the 
queftion  is  what  rent  the  thiant  fhall  pay,-  accounting  com¬ 
pound  intereft  at  the  rate-  of  8  per cent.-  per  OnnumP  An fw 
$61.  5  s.’  8  d.  , 


Firft,  find  the  difference  between  the  fines,  which  is  io?/. 
Then  by  Prob.  12.  feelc  what  annuity  or  rent  to  continue  2x 
years,  103/.  ready  money  will  purchafe  at  8  per  cent,  fo  you  will 
find  10/.  5  s.  8  <5?.  which  being  added  to  the  old  rent  16 /.  gi  ves 
26/.  51.  Sd.  which  the  tenant  mu  ft  pay,  to  the  end  that  the 
fine  may  be  diminished  10  50 L 

2  .  There  is  a  teafe  of  certain  lands  to  be  lett  for  14  years  for 
250/.  fine,  and  44/.  rent  per  annum,  payable  yearly;  but  the 
tenant  is  defirous  to  pay  lefs  rent,-  viz.  20- pounds  per  annum , 
and. to  give  a  greater  fine  ;  the  queftion  is,  what  fine  ought 
to  be  paid  to  bring  down  the  rent  to  20  l  per  annum. ;  account¬ 
ing  compound  intereft  at  the  rate  of  6  per  cent .  per  annum  ? 
Anfvy.  473  /.  I  s\$d. 

Ffrft  find  the  difference  between  the  rents,  which  is  24 
pounds  per  annum.  Then  by  Prob.  9.  fee k  what  an  annuity 
orient  24/.  per  annum,  to  continue  14  years,  is  worth  in 
ready  money  at  6  per  cent,  per  annum ,  fo  you  will  find  22  7 1 
I  5.  7  d.  which  being  added  to  the  firft  fine  250  pounds,  ^ives 
473  /.  1  7  d.  which  the  tenant  muft  pay,  to  the  end  that"  thd 

rent  may  be  brought  down  to  20  /.  per  annum . 


3.  What  annuity  to  continue  13  years  will  1999/  dhe 
9  years  hence  purchafe,  compound  intereft  being  allowed  on 
both  fides  at  8  per  cent,  per  annum  ?  Anfw.  126  /.  10  s.  Aid 

By  Prob.  8.  the  prefent  worth  of  1999:7,  due  at  the  end  of  q 
years  is  1000/. 


And  by  Prob .  12.  1000/.  will  purchafe  an  annuity  of  126/ 
10  s.  4!  d.  to  continue  13  years. 
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(  »  * 

demonflration  of  the  Double  Rule  of 
Fell  ow  shi  ?« 

739,  rip  FI  E  double  Rule  of  Fellowfhip  (commonly  called 
the  Rule  of  Fellowfhip  with  Time)  prefuppofes  two 
things,  viz.  1.  That  the  particular  ftocks  of  merchants  m; 
company,  have  continued  unequal  fpaces  of  time  in  the  com¬ 
mon  ftock.  2.  That  at  the  end  of  their  partnership,  the  to¬ 
tal  gain  or  lofs  is  to  be  divided  among  them,  in  fuch  manner, 
that  their  fhares  may  have  fuch  proportion  between  themfelves, 
as  thofe  Turns  of  intereft- money  have  one  to  another,  which 
at  any  rate  per  cent .  (fimple  intereft  only  being  computed) 
might  be  gained  by  the  particular  ftocks,  within  the  refpe&ive. 
times  of  their  continuance  in  the  common  ftock  :  Now  for 
the  effecting  of  fuch  a  proportional  partition,  the  faid  Double 
Rule  of  Fellowfhip  gives  this  Direction,  viz.  divide  the  total 
gain  or  lofs  into  fuch  parts,  which  have  the  fame  proportion 
one  to  the  other,  as  is  between  the  products  arifing  from  the 
Multiplication  of  each  particular  ftock  by  its  coriefpondent 

time. 

For  example,  fuppofe  two  merchants  A  and  5,  to  be  partners 
in  traffick,  for  a  certain  time  firft  agreed  on  between  them, 
and  that  A  permits  his  ftock  of  100/.  to  be  employed  in  their 
joint  traffick  three  months,  and  B  his  ftock  of  50/.  eight 
months;  1  fay,  (according  to  the  faid  Rule  of  Fellowffiip  with 
Time)  whatever  the  total  gain  or  lofs  be,  that  part  of  it  which 
belongs  to  A  muft  have  fuch  proportion  to  the  gain  or  lofs  of 
R,  as  100x3  (or  300)  has  to  50x8  (or  400.)  The  truth 
of  this  Rule,  taking  the  two  premifed  fuppohtions  for  granted, 
may  be  thus  demonftrated. 

i.  Suppofing  100/.  (the  ftock  of  A)  to  gain  in  three  months 
any  certain  fum  of  money,  as  two  pounds  ;  I  feek  how  much 
50A  (the  ftock  of  B)  will  gain  in  the  fame  time,  and  at  the 

faid  rate  :  So  findj,  *  For, 

100 


As  too  :  2 


2  x  50 

5° :  too  '% 


2*  Having 
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2.  Having  found  what  50/.  will  gain  in  three  months,  I 
seek  how  much  the  faid  30/,  will  gain  in  eight  months  at  thg 

fame  rate ;  and  fo  1  find_j*j0>^  i 

100x3 

For  as  3  :  B  :  :  Ml?  :  2*5oxg- 

100  100x3 

3.  Thus  it  appears,  that  if  100  /.  in  three  months  gains  2  h 

then  50  /.  in  eight  months  will  at  the  fame  rate  gain2  x  5° 

100x3  ; 

fo  that  the  proportion  of  the  gain  of  A  to  the  gain  of  is 

As  2  is  to  5°x8/. 

100  X3 

4.  If  both  the  the  terms  (to  wit,  the  Antecedent  and  Confer 
quent)  of  the  faid  proportion  be  federally  multiplied  by  the  faid 
JJenominator  100x3,  the  products  will  be  in  the  fame  pro¬ 
portion  with  the  terms  multiplied,  viz.  the  gain  of  A  will  be 
to  the  gain  of  B, 

As  2  x  100  x  3  is  to  2  X  50  X  8, 

•  becaufe  2  (the  fuppofitious  gain  firft  aflumedl 

is  a  Multipher  as  Well  in  the  Antecedent  as  in  the  Confequent 
ot  the  lalt-mentioned  proportion,  it  may  be  expunged  out  of 
both  ;  and  fo  the  gain  of  Ay  will  be  to  the  gain  of  B  in  this 
proportion,  (which  was  to  beprovedj  to  wit. 

As  100  x  3  is  to  50  x8a 
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CHAP.  XLIII. 

"A  Collection  of  pleafant  and  fubtil  QueJtions9  U 
exercife  all  the  Parts  of  V  u  lgaR  Arith¬ 
metic. 


740. 


Q 


^UesT.  r.  If  a  wedge  of  gold  weighing  17 \lb.  of 
Troy  weight  be  worth  679 j-l.  Sterlings  what  is  the 
Value  oFT-rV  grain  of  that  gold  ?  Anfw. 


1. 1 A  (or  If)  A  of  A  of 

2. 


i  z  z 
T 


47  5  S 

T 


I  Z' 


1 

4^10' 


4680  no 


Slueft.  2.  A  man  dying  gave  to  his  eldeft  fon  \  of  ~  of  his 
eftate,  to  his  fecond  fon  y  of  4  of  his  eftate,  and  when  they 
had  counted  their  portions,  the  one  had  40  /.  more  than  the 
other  ;  the  remainder  of  the  eftate  was  given  to  the  wife,  and 
younger  children  :  The  queftion  is,  what  was  the  portion  of 
the  eldeft  fon,  alfo  of  the  fecond  and  how  much  did  belong  to 
the  wife  and  younger  children  ?  Anfw.  the  eldeft  Ton’s  portion 
100  /.  the  fecond  Ton’s  portion  60  /.  and  440  /.  for  the  wife  and 
younger  children. 

The  Fra&ions  being  reduced,  it  will  be  manifeft,  that  the 
eldeft  fon  had  -J,  and  the  fecond  j  alfo  the  difference  of  the 
faid  Fractions  T*T,  then  fay. 

As  Tj  :  40  : :  1  :  600,  the  eftate. 


Now  |  of  600  zz  100,  the  eldeft  1  JJ 
And  —5-  of  600  ~  60,  the  fecond  5  Jj  ^ 

Their  fum  160, 


Therefore  there  remains  440  for  the  wife,  and  younger 
children. 

Queji.  3.  A  young  man  receives  6 6|/.  which  was  J  of  i  of 
his  eldeft  brother’s  portion,  and  34  times  his  eldeft  brother’s 
portion  was  iy  times  his  father’s  eftate  ->  the  queftion  is,  what 
was  the  father’s  eftate  ?  Anfw.  560/. 
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As 


|  of  i  : 

'  •  66? 


3  *  w  ~  3 

200  x  3- 
As  i~ : 700  : 


1  :  200  “  the  elder  brother’s  portion* 

±  7000  _  '  „  ' 

1  :  560  r=  the  father’s  efiate. 

jQueJl,  4.  If  can  finifti  a  work  in  20  days,  and  2?  in  30 
days;  in ‘what  time  will  the  work  be  finifhed  by  A  and  B 
working  together  ?  Anfw0  id  days. 

Firft  find  what  quantity  of  the  work  will  be  done  by  each 
workman  in  one  and  the  fame  time;  then  it  will  be,  as  the 
fum  of  thofe  quantities  is  in  proportion  to  the  faid  time,  fo  is 
I  or  the  whole  work  to  the  time  in  which  fuch  work  will  be 
finiflied  by  both  workmen  working  together; 

Days,  Work,  Days ;  Work. 

30  c  i  : :  20  :  4 

Add  1 


;  Sum  i| 

Hence  it  appears  that  A  and  B  working  together  20  days, 
will  finifh  that  work  once,  together  with  |  of  the  fame  work  ; 
therefore  fay  again  by  the  Rule  of  Three. 

Work.  Daysi  Work,  Days; 


20 


12 


5.  A  Gentleman  a  Chaifedid  buy. 

An  Horfe  and  Harnefs  too  ; 

They  coft  the  fum  of  threefcore  Pounds; 

(Upon  my  word  ’tis  true;J 
The  Harnefs  came  to  half  of  th’  Horfe* 

The  Horfe  twice  of  the  Chaife  : 

And  if  you  find  the  Price  oi  them. 

Take  them  and  go  your  ways. 

f  Chaife— r- - - - 15  U 

Anfwef  <  Horfe - - - - — 30  L 

C  Harnefs— - 15/. 

St?]*-  6.  A  ciftem  in  a  certain  conduit  is  fupplied  with 
water  by  one  pipe  of  fuch  bignefs,  that  if  the  cock  A  at  the 
end  of  the  pipe  be  fet  open,  the  ciftern  will  be  filled  in  *.  an 
hour:  But  at  the  bottom  of  the  ciftern  two  other  cocks  B  and 
C  are  placed,  whofe  capacities  are  fuch,  that  bv  the  cock  B 
fet  open  alone  (all  the  reft  being  ftopt)  the  ciftern  fuppofed 
to  be  full*  will  be  emptied  in  14  hour:  Alfo  by  the  cock  C 
fet  open  alone,  the  ciftern  will  be  emptied  in  24  hour  :  Now 
becaufe  more  water  will  be  infufed  by  the  cock  A ,  than  cart 

be 


/ 


f 
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be  expelled  by  both  the  cocks  B  and  C  in  one  and  the  fame 
time;,  the  queftion  is  to  .find  in  what  time  the  ciftern  will  be 
filled,  if  all  the  faid  three  cocks  be  fet  open  at  once  ?  Anfwer 


l__9_  hour. 


After  the  manner  of  the  fourth  queftion  of  this  Chapter, 
find  how  many  times  the  ciftern  will  be  emptied  in  one  and 
the  fame  fpace  of  time,  by  the  cocks  B  and  C  running  to¬ 
gether  ;  alfo  how  much  the  ciftern  will  be  filled  by  A  in  the 
fame  time ;  then  will  the  difference  {hew  how  much  of  the 
ciftern  is  gained  by  the  filling  cock  in  the  faid  time:  Laftly, 
as  the  cifterns  or  parts  gained  are  in  proportion  to  the  cor- 
refpondent  time  ;  fo  is  the  whole  ciftern,  to  the  time  wherein 
it  will  be  gained  or  filled. 

Cift. 

JL°  r  C 

1 

1 10  J  |  L 

+  9 

Cift. 

(2j  filled  by  A 


I. 


Hsu. 


2- 
A  3 


Hou. 


II. 


Cijt. 

1 


Cift. 

i  : 


Hou. 


7 

Add' 

Sum 

Hou. 

1  n 

7 


B  and  C 


Cift.  Hou.  Cift. 
HI.  I-IJ-  :  1\  :  I 


ii|  gained  by  ^  in  i| 
Hou. 


I JL. 

1  6  X 


ffueft.  7.  Suppofe  a  dog,  a  wolf,  and  a  lion,  were  to  devour 
a  fheep,  and  that  the  dog  could  eat  up  the  fheep  in  an  hour,  the 
wolf  in  J  hour,  and  the  lion  in  \  hour  :  Now  if  the  lion  begin 
to  eat  i  hour  before  the  other  two,  and  afterwards  all  three  eat 
together,  the  queftion  is,  in  what  time  the  fheep  would  be  de¬ 
voured  ?  Anfw.  T\f.  hour. 

Hou.  Sb.  Hou .  Sh. 

T  If  1  •  T  •  •  1  .  * 

1.  11  t  *  1  •  •  s  •  + 

Thus  it  appears  that  ~  of  the  fheep  would  be  eaten  by  the 
lion,  before  the  dog  and  wolf  began  to  eat. 

2.  Proceed  according  to  the  fourth  queftion,  fo  will  you 
find  the  remaining -J  to  be  eaten  by  them  all  in  T\hour,  which 
added  to  i  gives  T3 4~  hour,  in  which  time  the  iheep  would  be 
devoured. 

3 ]upjt .  8.  If  1 20-1  /.  is  to  be  dift ributed  among  three  perfons, 

A,  B ,  C\  in  fuch  fort,  that  as  often  as  A  takes  5,  B  fhall  take 

4  ;  and  as  often  as  B  takes  3,  C  fhall  take  2  ;  what  will  be 
the  fhare  of  each  of  them  ? 

Anfw.  A 5 1|  /.  B  41JL  /.  C  2  7 -Ay  /. 


A  a 


Find 
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Find  thre6  numbers  which  may  exprefs  the  proportions  of 
their  fhares,  by  the  rule  of  Three,  or  (to  avoid  Fradtiens) 


IS  :  $t-f 

35  :  I20-|  ::<J  12  :  4i/t 
i  C  8  :  27^, 

-  4  '  1  .  I 

Sheft*  9.  A  governor  of  a  certain  garrifon,  being  defirous  t0 
know  how  much  money  the  port  or  paffage  of  the  gafrifon  did 
amount  to  in  certain  months,  made  choice  of  a  loyal  fervant* 
giving  him  orders  to  receive  of  every  coachman  palling  with  a 
coach  4  d .  of  every  horfeman  2  d.  and  of  every  footman 
|  d.  Now  at  the  year’s  end,  the  fervant  making  his  account 
to  the  governor,  gives  him  94/.  155.  26 d.  and  lets  him 
know,  that  as  often  as  5  paffed  with  coaches,  9  paffed  on  horfe- 
back;  and' as  often  as  6  palled  on  horfeback,  10  paffed  on 
foot ;  the  quellion  is,  how  many  coaches,  horfe-men,  and  foot¬ 
men  paffed?  Anfw.  2500  coaches,  4500  horfe-men,  750© 
footmen* 

Find  three  proportional  numbers  after  the  manner  of  the  8th 
queflion,  which  will  be  5,  9,  15,  then  proceed  as  follows; 


d. 

5  Coaches — -  20 

9  Horfemen — 18 

35  Footmen — 74- 

* 

If  45  J  :  22750  ::  ■ 

r  '5  :  250# 

<  g  :  4500 
l  IS  :  75o0 

1$ 'uej h  10.  A  fadtar  would  exchange  780  /.  Sterling  for 
double  ducats,  dollars,  and  French  crowns,  the  ducats  at  7  s.  6  d . 
the  piece,  the  dollars  at  4;.  4  d.  and  the  French  crowns  at  6  s* 
the  piece,  to  be  in  fuch  proportion,  that  ~  of  the  number  of 
ducats  may  be  equal  to  |  of  the  number  of  dollars;  and  £  of 
the  dollars  equal  to  of  the  crowns  $  the  queifion  is,  how 

many 


thus, 


4 


15 


12 

.A.~ 


8 


Thus  found 

5*3  —  *5 

3x4  =  12 

4x2  z=  8 
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many  pieces  of  every  coin  he  fhall  receive  for  his  7  So  pounds  ? 
Anfw.  600  ducats*  900  dollars,  j 200,  crowns. 

Find  three  proportional  numbers  (after  the  manner  of  the 
eighth  queftton)  which  will  be  6,  4,  3. 


1  »  *  .  1 . 

T  *  Ta  •  -fS 

6  •  4  •  3 

Thus  it  appears,  that  fix  times  the  number  of  ducats  muft  be 
equal  to  four  times  the  number  of  dollars,  alfo  equal  unto  three 
times  the  number  of  crowns.  Then  make  choice  of  three 
numbers  to  anfwer  thofe  proportions,  fuch  as  are  thefe,  2,  3,  4, 
(for  6X2—4  X  3—3  X  4}  with  which  numbers  proceed  as 
follows : 

/. 


3  . 
T  * 


2  ducats — -J 

3  dollars —  JJ. 

4  crowns — 


fay  if  2^  : 

ducat,  l. 

1  : :  ^25 

doll . 


:  6co  ducats. 


1  : :  195  :  900  dollars. 


:  22c 
:  195 
:  360 


crown, 

JL; :  1  : :  360  :  12000  crowns. 

S{uejl,  11.  Twenty  knights,  30  merchants,  24  lawyers,  and 
24  citizens,  fpent  at  a  dinner  64  pounds,  which  fum  was  di¬ 
vided  among  them  in  fuch  manner,  that  4  knights  paid  as 
much  as  5  merchants,  10  merchants  as  much  as  16  lawyers, 
and  8  lawyers  as  much  as  12  citizens;  the  queftion  is,  to 
know  the  fum  of  money  paid  by  all  the  knights,  alfo  by  the 
merchants,  lawyers,  and  citizens  ? 

Anfwer.  The  20  knights  paid  20  pounds,  the  30  merchants 
24  pounds,  the  24  lawyers  1 2  pounds,  and  the  24  citizens 
8  pounds. 

Find  four  numbers  to  exprefs  the  proportions  of  their  pay¬ 
ments  by  the  Rule  of  Three,  or  (to  avoid  Fractions)  in  man¬ 
ner  following ;  fo  will  the  proportional  numbers: be  4,  5,  8,  12  ; 
viz .  4  knights  paid  as  much  as  5  merchants,  or  8  lawyers,  or 
12  citizens. 

A 


A  4  2 
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/  '  [ 

4 . 5 

o . . . 16 

^  ®  •  •  *  '  “  *  ’12 


320  :  4CO  :  640  :  960 


Thus  found 


4  x  10  X  S  ~  320 

10  x  8  x  5  —  400 

8  x  5  x  16  zz  640 

5  x  16  x  12  =  96° 


.  / 


Then  prefuppofing  that  a  knight  is  to  pay  4.1.  proceed  as 
follows,  viz. 


20  knights  .  *  .  .  4 
30  merchants  .  .  44 
2,4  lawyers  ....  2f 
24  citizens  ....  if 


fay,  if  I2f  :  64  : :  f  4  :  20 

)  44  :  24 

]  2f  :  12 

r  III  :  8 


$)uefl.  12.  A  certain  man  with  his  v^ife  did  ufually  drink  out 
a  vdlel  of  beer  in  12  days,  and  the  hufband  found  by  often  ex¬ 
perience,  that  his  wife  being  abfent,  he  drank  it  out  in  20 
days ;  the  queftion  is,  in  how  many  days  the  wife  alone  could 

drink  it  out?  Anfw.  30  days.  # 

Note,  It  is  to  be  iuppofed  that  the  hufband,  in  12  or  the  20 
days  in  which  he  drank  alone,  did  drink  as  much  as  in  the  12 
days,  wherein  he  drank  with  his  wife  ;  hence  it  follows,  that 
in  the  remaining  8  of  the  fa  id  20  days,  he  drank  ^  as  much  as 
his  wife  did  in  1  2  days.  Therefore  by.  the  Rule  of  1  hree  lay, 
if  8  gives  12,  what  20?  Anfw.  30.  View  the  following  form 

of  the  work. 

From  20 
Subtract  12 


Then  if  8  :  12  : :  20  :  30 
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Quell.  13.  Aperfon  dying  left  his  widow  1780  /.  and  12500 
to  each  of  his  four  children  :  He  had  been  25  i  years  in  trade, 
and  had  cleared  (at  an  average)  126  /.  a  year.  What  had  he 
to  begin  with  ?  Anfw.  3567  ^  - 

!■  • 

For  he  left  to  his  wife  — —  1780 

to  his  children  1250  X  4  ~  5000 

Therefore  he  left  in  all  —  6780 

But  he  gained  126  xV  iz  63x51  z=  32i3 

Therefore  he  began  with  — ■  —  35^7 

Queft.  14.  Tv/o  travellers,  A  and  B,  perform  a  journey  to 
one  and  the  fame  place,  in  this  manner,  viz.  A  travels  14  miles 
every  day,  and  had  travelled  8  days  before  B  began  ;  upon  the 
ninth  day  B  fet  forward,  and  travels  22  miles  every  day  ;  the 
queftion  is,  to  find  in  what  time  B  {hall  overtake  A?  Anfw. 
at  the  end  of  14  davs. 

1.  Find  how  many  miles  A  had  travelled  before  B  fet  for¬ 
ward  ?  Anfw.  1 12  miles. 

Day  Miles  Days  Miles 

1  :  14  ::  8  :  112 

2.  Seek  how  many  miles  B  gains  of  A  in  a  day  ?  Anfw.  8 
miles :  For, 

22 — 14—8 

Miles  Day  Miles  Days 

3, If  8  :  1  :  :  112  :  14 

Quell.  IS-  There  is  an  ifiand  which  is  36  miles  in  eompafs: 
Now,  if  at  the  fame  time,  and  from  the  fame  place,  two  foot¬ 
men  y^and  B,  fet  forward  to  travel  round  about  the  faid  ifland, 
and  follow  one  another  in  fuch  manner,  that  A  travels  every 
day  9  miles  and  B  7  miles ;  the  queftion  is  to  find  in  what 
fpace  of  time  they  will  meet  again  5  alfo  how  many  miles,  and 
how  many  times  about  the  ifland  each  footman  will  then  have 

travelled  ?  '  * . 

Anfw.  They  will  meet  at  the  end  of  18  days  from  t  ieir 
firft  pat  ting  ;  and  then  A  will  have  travelled  162  miles  (o  '  4I 
times  the  eompafs  of  the  ifland  ; )  and  B  will  have  travelled  .<2.6 
miles  (or  3^  the  eompafs  of  the  ifland.) 


Miles . 


A  a  3 
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Miles . 

From  9 
Subtract  7 

■  -■■■■»  Miles*  Days » 

2  :  x  36  ;  2! 

iB  mult*  18 

Ay  9  Ay 


36)  rt2  (4 


36)  !26  (34 

Sjuejl.  16.  Two  footmen  vf  and  J5,  depart  at  the  fame  time 
from  London  towards  York,  travelling  at  this  rate,  viz.  A,  goes 
8  miles  every  day,  B  goes  1  mile  the  firft  day,  2  miles  the  fe- 
cond  Day,  3  miles  the  third  day,  and  in  that  progreflion  he 
goes  forward,  travelling  in  every  following  day  1  mile  more 
than  in  the  preceding  day ;  the  queflion  is  to  know  in  how 
many  days  B  will  overtake  A?  Anfw.  in  15  days. 

To  refolve  this  and  fuch  like  queftions,  double  8  (the  num¬ 
ber  of  miles  which  A  travels  daily)  which  make  16,  from 
which  fubtraft  i>  the  remainder  is  15,  the  number  of  days 
fought. 

Quejl.  17.  If  Exeter  be  d  iff  ant  from  London  140  miles,  and 
that  at  the  fame  time  one  footman  A  departed  from  London 
towards  Exeter ,  travelling  every  day  8  miles ;  another  B  from 
Exeter  towards  London ,  travelling  every  day  6  miles,  the  ques¬ 
tion  is,  in  how  many  days  they  will  meet  one  another,  and  how 
many  miles  each  footman  will  have-  then  travelled?  Anfw. 
they’ll  meet  at  the  end  of  10  days,  and  then  A  will  have  tra¬ 
velled  80  miles,  an4  B  60  miles, 

a  1 ,  C  8  miles  travelled  daily  by  A* 
\  6  miles  travelled  daily  by  B . 


Sum  14  miles  which  A  and  B  to¬ 
gether  did  travel  daily. 

M,  Da.  Miles .  Da. 

24  :  1  ; :  140  :  10  in  which  time  A \  and  B  will 

meet  each  other, 

10  X  8  -=  80  miles  travelled  by  A. 

1  10  x  6~  60  miles  travelled  by  B0 

18.  A  certain  footman  A  fets  out  from  London  to¬ 
wards  Lincoln^  and  at  the  flame  time  another  footman  B  de¬ 
parts  from  Lincoln  towards  London  ;  alfo  A  travels  every  day 
miles  more  i ban  B.  Now,  fuppofing  thofe  two  cities  to  be 
100  miles  diftant  oT»e  from  the  other,  and  that  thofe  two  footmen 
do  meet  one  another' at  the  end  of  8  days  after  the  beginning 
of  their  journies]  the  queftion  is,  how  many  miles  each  will 
l  •  ‘  ‘  ''  '  have 
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have  then  travelled,  as  alfo  how  many  miles  each  travelled 
daily  ?  Anfw.  .^60  miles,  B  40  miles:  Alfo  A  travelled  7 § 

miles  every  day,  and  B  5  miles. 

Day.  Miles.  Days ,  Miles . 


8 


20 


Hence  it  appears,  that  at  the  time  of  their  meeting,  A  had 
travelled  20  miles  more  than  By  which  20  miles  being  fub-< 
traced  from  100  miles  leave  80  miles,  whereof  the  half  is 
40  miles  which  B  had  travelled,  therefore  A  had  travelled  60 
miles. 

Now  to  find  how  many  miles  each  had  travelled  daily,  fay? 

Days .  Miles .  JBay.  Miles . 

8  :  40  *• :  J  :  5 

Miles. 

Therefore  |  |  travelled  y  *  |  daily 

ghiejl.  19.  There  is  an  ifland  which  is  134  miles  in  com- 
pafs  ;  now  at  the  fame  time,  and  from  the  fame  place,  two 
footmen  ^  and  B  begin  a  journey  round  about  the  faid  ifland, 
but  they  travel  towards  contrary  parts,  at  this  rate,  viz.  A 
travels  n  miles  in  every  2  days,  and  B  17  miles  in  three  days; 
the  queftion  is  to  find  in  what  fpace  of  time  A  and  B  will 
meet  one  another ;  and  how  many  miles  each  will  then  have 
travelled  ? 

Anfw.  They’ll  meet  at  the  end  of  12  days,  and  then  A  will 
have  travelled  66  miles,  and  B  68  miles. 

After  the  manner  of  the  fourth  queftion  of  this  Chapter,  the 
time  fought  will  be  found  12  days. 

Days.  Miles.  Days .  Miles • 

2  :  11  :  :  3  : 

Add  17 


33: 


Days. 
3 


Miles. 
*34 


Days , 

12 


The  miles  travelled  by  each  will  be  found  in  this  manner. 
Days.  Miles.  Days. 

2  :  11  ::  12:  66  miles  travelled  by  A. 

3  :  17  ::  12  :  68  miles  travelled  by  B. 


Duefi.  20.  If  a  clock  has  two  indices  (or  hands,)  one  of 
Which  (to  wit  A)  is  carried  twice  round  the  whole  circum¬ 
ference  of  the  dial  in  one  day  ;  and  the  other  (B)  once  in  30 
days,  and  that  both  at  once  (hewing  the  fame  point  begin  to  be 
moved  ;  the  queftion  is,  in  what  time  they  will  be  again  con¬ 
joined  ?  Anfw.  -f  J  day. 

Aa|  ®ay* 
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Day .  Circum.  Days.  Circum. 
i  :  2  : :  30  :  60 

fubtradh  1 


Hence  it  appears  that  in  30  days  A  will  have  run  through 
60  circumferences,  and  B  one  circumference  only  in  the  fame 
time  ;  fo  that  A  gains  of  B  59  circumferences  in  30  days,  fay 
therefore 

Circum.  Days.  Circum .  Day. 

59  :  30  ::  1  :  if 

^uejl.  2j.  If  6  lb.  of  fugar  be  equal  in  value  to  y  lb.  of 
raifins ;  5  lb*  of  raifins  to  2  lb.  of  almonds ,  3  lb.  of  almonds 
to  5  lb.  of  currans ;  2  lb.  of  currans  to  18  d.  how  many  pence 
are  the  value  of  3  lb.  of  fugar  ?  Anfw9  2 1  d. 


$  S,  m  7  R. 

1.  g  R,  “  j.  A.  1. 

I.  z  A.  =  $  C.  2. 

i*  i  C.  —  d.  3. 
i  d.  zz  3  S>  i. 

Anfwer  7x3=  21. 

'£>ueft.  22.  If  3  dozen  pair  of  gloves  be  equal  in  value  to  2 
pieces  of  ribbon  ;  3  pieces  of  ribbon  to  7  dozen  of  points ; 
6  dozen  of  points  to  2  yards  of  Flanders  lace  ;  and  3  yards  of 
Flanders  lace  to  81  fhillings;  how  many  dozen  pair  of  gloves 

may  be  bought  for  28  fhillings?  Anfwer  2  dozen  pair  of 
gloves. 


r.  %  O.  zez 

iR.  1.3 

1.  gR.  = 

if  P.  1, 

2.  $  P.  - 

iL.  1. 

1.  g  L.  = 

^s.  fsf. 

/*  4'  S'  ~ 

?  G. 

Anfwer  2. 

dyifft.  23.  Suppoie  a  greyhound  to  be  courflng  a  hare,  in 
tuch  a  fort  that  tne  hare  takes  live  leaps  for  every  four  leaps  of 
roe  greyhound,  and  that  the  hare  is  one  hundred  of  her  own 
leaps  diftant  from  the  greyhound  ;  now  if  three  of  the  grey¬ 
hound  s  leaps  be  equal  to  four  of  the  hare’s  ;  the  queftion  is, 
to  know  how  many  leaps  the  greyhound  mud  take  before  he 
obtains  his  prey  ?  Anfw.  1200  leaps. 

u  *  If  3  *•  4  :  :  4  :  .si 


Thus 
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Thus  it  appears  that  4  of  the  greyhound’s  leaps  are  equal  to 
54-  of  the  hare’s  leaps  ;  and  becaufe  by  the  qudiion  the  grey¬ 
hound  takes  4  leaps  for  every  5  of  the  hare’s,  therefore  the 
gfeyhound  in  every  four  of  his  leaps  gains  -J  of  one  of  the 
hare’s  leaps  ;  therefore  fay  by  the  Rule  of  Three, 

2.  If  |  :  4  : :  100  :  1200 

Quejh  24.  Bought  7  tuns  of  wine  at  17/.  per  hogfhead, 
which  I  fell  again  at  1  s.  per  pint;  what  is  the  whole  gain, 
and  how  much  percent.?  Anfw.  the  whole  gain  229  /,  12  s. 
the  gain  per  cent.  48  /.  4/.  8 \d. 

As  1  hd.  :  i'll.  ::  jXA.bds.  :  476/. 

1  p.  :  TV  :  :  28x63x8^.:  705/.  12  r. 

Therefore  the  whole  gain  =  229/.  12  s. 

As  476/.  229,6/.  ::  100/.  :  48,2353/. 

Queft.  25.  If  30 r.  be  the  hire  of  8  men  for  3  days  ;  how 

many  days  mud  2a  men  work  for  15  /.  ?  Anfw.  12  days. 

Conditional  terms  |  /.  8  Aden.  3  Days. 

Correfponding  15  20  A. 

.  r  a8x3XKX2 

Therefore  Am - - - - — -  m  12. 

3  X20 

Queft.  26.  If  10  bufhels  of  oats  be  enough  for  18  horfes  20 
days ;  how  many  bufhels  will  ferve  60  horfes,  30  days?  Anfwer 
50  bufhels. 

B .  Ht  Days . 

Conditional  terms  10  18  20 

Correfponding  A  60  30 

r  a  60X3OXIO 

T  herefore  A  m - — - m  50 

18x20 

ghyejl.  27.  A  man  dies  and  leaves  a  legacy  of  900  L  to  be 
difpofed  of  among  four  of  his  relations,  viz.  T,  B ,  C,  and  D ; 
which  legacy  is  to  be  difpofed  of  in  this  order  :  if  is  to  have 
twice  as  much  as  A ,  and  C  thrice  as  much  as  R,  and  D  is 
to  have  as  much,  and  ~  as  much  as  C  ;  what  mud  each  per~ 
fbn  have  ? 

Suppofe  A  has  1  r  1  :  50 

Then  B  .  .  2  Then  18  :  900  : :  \  2  :  100 

. C  .  .  6  Or  1  :  50 • :  J  6  :  300 

. D  .  .  9  ig  :  450 


*■  18  900 

Queft.  28.  A  merchant  would  beflow  220  /.  in  cloves,  mace, 
and  nutmegs,  the  cloves  being  at  5  j.  the  pound,  the  mace  at 
'  1 1  J. 
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11  51,  the  pound,  and  the  nutmegs  at  6  s.  the  pound  j  now  he 
would  have  of  every  fort  an  equal  quantity,  the  queftion  is.  * 
how  many  pounds  he  may  have  pf  each  fort  ?  Anfw.  200  lb, 

S. 

5 

11 

6 


22:1::  4400  :  20Q 


The  Proof, 


lb. 

S. 

l. 

200 

at  s 

amounts  to  - - - 

SO 

200 

at  Ii 

amounts  to  - 

1 10 

O 

O 

at  6 

amounts  to  ~ - 

60 

fhtefl.  29.  A  fa£for  is  to  receive  a  fum  of  money,  and  is 
offered  dollars  at  41.  4 d.  which  are  worth  but  4 s.  7d.  0} 
french  crowns  at  6  s.  fed.  which  arp  worth  but  6  s.  the  quef- 
tion  is  by  which  coin  he  ihall  fuflain  the  leaft  lofs  ?  Anlw,  by 
the  dollars,  .  ’  * 

d.  dc  d.  d. 

52  :  1  : :  73I  :  iyyL. 

That  is,  in  receiving  the  dollars  every  6  fe  d.  lofes  i~*fed. 
but  in  receiving  the  crowns  6 s,  fed.  lofes  i\-d.  which°isa 
greater  lofs  than  iT4^  d. 

fhteft.  30.  A  Manchefer  man  buy?  yarn  for  6  s.  the  bundle, 
which  not  proving  fo  good  as  he  expeded,  he  was  willing  to 
put  it  off  again,  fo  as  to  lofe  but  6  per  cent,  by  it ;  the  queftion 
Js,  at  what  price  the  bundle  is  to  be  fold  for  ?  Anfw.  5  r.  fed.  '* 

d.  d. 

For  asioo  :  (100— 6~)  94  : :  72  ;  67,68 

^eft'  31,  A->  B ,  and  C,  put  in  360/.  and  gained  270  /.  of 
Which  as  oft  as  A  took  3/.  B  took  up  5/.  and  as  oft  as  B  took 
5/.  C  took  up  7  L  what  did  each  gain  and  put  in  ? 


i 3 

B  5 

Cj__ 

As  15  :  270  :  : 

Qr  1  :  18  : :  ‘ 

1  1 

f  3  :  54  7 

5  :  90  f  gain 
17  ’■  126) 

270 

A§ 
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r  54:  7 2 

As  270  :  36c  : :  ^  q0  .  I20  C  fum  put  in, 

Pr  3  :  4  : * /  126  :  168  3 

■  ■ « 

360 

Shieft.  32.  Five  merchants,  viz.  A,  C ,  D,  and  i£,  hav$ 
gained  2025 /.  which  they  divide  in  fuch  fort,  that  4  of  the 
fhare  of  A  is  equal  feverally  to  J.  of  the  fhare  of  B ,  ~  of  C,  -J- 
of  D,  •§■  of  A;  the  queftion  is,  what  was  the  fhare  of  every 
merchant?  Anfw.  A  $62  /.  $324/,  C  405  /,  D  486/.  i£ 
^48/.  7  "  1  \  " 

‘  Divide  a  number  at  pleafure  into  feveral  parts,  which  may¬ 
be  in  fuch  proportion  as  the  (hares  required,  and  proceed  ac«* 
cording  to  the  fubfequent  operation, 

A  2  -  - 

B  4  • 

G  5 

n  6  /. 

£8  f  2  :  (162  for  J,  whereof  \  is  81 

— - —  l  4  :  (324  for  B ,  whereof  ~  is  84 

As  25  :  2025  : :  <  5  :  (405  for  C ,  whereof  f  is  84. 

Qr  1  :  81  : :  16  :  (486  for  D,  whereof  i  is  8r 

L8  ;  (648  for  A,  whereof  f  is  81 


2025 

Queft.  33.  Two  merchants  and  B  are  in  company,  the 
fum  of  their  flocks  is  300  L  the  money  of  A  continuing  in 
company  9  months,  the  money  of  B  1 1  months,  they  gain 
200  /.  which  they  divide  equally  ;  the  queftion  is  to  know  how 
much  each  merchant  did  put  in  ?  Anfw.  A  165  /.  B  135  /. 

Divide  300  into  two  fuch  parts  which  may  be  in  proportion, 
as  n  to  9,  fo  will  the  greater  part  be  the  flock  of  A,  and  the 
jefler  the  flock  of  B ,  which  flocks  being  multiplied  by  their 
refpe^live  times,  the  products  will  be  equal. 


11 

9 


As  20  :  300 
Or  1  :  15 


11  :  165  for  A4 

1  .  *  _  » 


9  :  135  for  B ■ 


v 


£j) .  34.  Two  merchants,  viz.  A  and  B,  are  in  company, 

A  put  in  325  /«  more  than  Z?,  and  the  flock  of  A  continued 
7  T  in 
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in  company  y  ~  months,  B  put  in  a  certain  fum  which  is  un¬ 
known,  and  it  continued  in  company  ioj-  months :  After  that 
time  they  divided  the  gain  equally  ;  the  quefiion  is,  what  each 
merchant  put  in  ?  Anfw.  B  750/.  and  A  1075  /. 

Divide  the  produa  of  the  difference  of  their  flocks  multi¬ 
plied  by  the  time  of  A ,  by  the  difference  of  their  times,  fo 
will  the  quotient  be  the  flock  of  B,  which  added  to  325  l 
gives  the  ftock  of  A. 


32S  x  7  t=  2437t  ' 

3i)  2437i  (750  ftock  of  B. 

Add  325 

1075  flock  of  A . 


Qutft.  35.  Two  merchants  company,  A  put  in  20 1  and  B 
put  in  80  ducats,  they  gained  67  /.  1  o  s.  of  which  A  took  up 
30  l.  what  is  the  value  of  a  ducat  ?  Anfw.  6  s.  3  d. 

Firft,  find  a  flock  for  B,  equivalent  to  A’s  flock,  thus, 

As  30  :  20  ::  (67,5—30=)  37,5  :  25. 

Then  as  80  :  25  : :  1  :  §4-=^  =  6  s.  3  d. 


S$ueft.  36.  A,  2>,  and  C,  company,  and  put  in  together 
3860/.  A’s  money  was  in  three  months,  B’s  money  was  in  5 
months,  and  C’ s  money  was  in  7  months  ;  they  gained  234/. 
which  was  fo  divided  as  the  \  of  A’s  gain  was  equal  to  ~  of 
B’s  gain,  and  i  of  B’s  gain  was  equal  to  J  of  C’s  gain  j  what 
did  each  merchant  gain  and  put  in  ? 

Suppofe  A’s  gain  was  4/.  then  mufl  B  have  61.  and  £7  8/. 
according  to  the  tenor  of  the  quefiion,  which  numbers  added 
together  make  18.  Then  fay, 


As  18  :  234  :  : 
Or  1  :  13:. 


{ 


52  A’s  gain. 
78  B’s  gain. 
1 04  C’s  gain. 


23  4 

Now  fuppofe  A  put  in  140/.  then  the  product  of  A’s  flock 
and  time  will  be  3  x  140. 


7  8  :  f3*  1+0x78  V, 
Tlien  as  52  :  3  x  140  : :  l  — - —  /°3 


0 


L  I04  :  £3  xi 40x104  A 


( 


52 


.840 


Therefore 
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Therefore  if  A  put  in  140 

B  put  in  6^-°  r-  126 

And  C  put  in  8| 0  =  120 

3W 

rT-«i  ot  r  140  :  1400  A*s  ilock* 

Then  as  386  :  3860  ::  r  +6  Jg  fl. 

°r  I:  10  ::  1 120  1200  C’s. 

Queji.  37.  A  hath  \  of  a  (hip,  B\>C  D  T\,  the  matter 
clears  120/.  how  much  mutt:  each  owner  have  ? 

A  mutt  have  60  :  o 
A  f  1  B  / 

Anfwer  <C  ...  .  7  :  10 
D  .  .  .  .  22  :  10 


G)ueft.  38.  There  are  7  chefts  of  drawers,  in  each  of  which 
there  are  18  drawers,  and  in  each  of  thefe  there  are  6  divi- 
{ions;  in  each  of  which  there  are..  16/.  6  s.  8  how  much 
money  is  there  in  the  whole  ?  Anfw.  12348  /. 

For  V  x6  x  18  X7  =49  X2  xi8  x  7—12348. 


ghieft,  39.  How  many  men  mutt  be  employed  to  reap  420 
acres  in  17  days;  if  there  were  required  34  men  to  reap  54 
acres,  in  9  days?  Anfw.  140  men. 


For  34  X9X.4jo  =  I40. 
54x17 


Quefl.  40.  If  1000  lb.  of  beef,  or  pork,  ferve  250  Teamen  7 
days,  how  many  pounds  of  the  fame  will  ferve  550  Teamen  9 
weeks?  Anfw.  19800 /A 

For  550X9X7  X1222-.  I98oo, 

250X7  ^ 

gfoeft.  41.  If  a  footman  travel  240  miles  in  12  days,  when 
the  days  are  12  hours  long,  how  many  days  may  he  travel  720 
miles  in,  of  16  hours  long  ?  Anfw.  27  days. 

^  12x12x7  20 

r  or  — _ - —  =  27 

16x240  7*  l 

9$uejl>  42.  A  carrier  received  42  (hillings  for  the  carriage  of 
2  C.  weight  150  miles,  I  demand  how  much  he  ought  to  re¬ 
ceive  for  the  carriage  of  7  C,  3  qrs.  4  lb.  50  miles,  at  that  rate  ? 
Anfw.  36  s.  4  d. 

Conditional 
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Conditional  terms 
Correfpondirtg 

Therefore  A  rz  _j72^5gX42  ___ 


L. 

41 

2  O 

A. 


C. 

> 

A 

■S  7  2 

i  i  a 


i5o 

5o 

109 


1x2x20X3x150  20X3 

43*  An  ancient  lady,  being  demanded  how  old  jfhe 
Was,  to  avoid  a  dire£f  anfwer,  faid,  I  have  9  children,  and 
there  are  three  years  between  the  birth  of  each  of  them  ;  the 
efdeft  was  born  when  I  was  tg  years  old,  Which  is  exactly  the 
age  of  the  youngeff  s  how  old  was  the  lady  ?  Anfw»  62  years* 

Quejt.  44.  There  are  100  ftones  which  lie  three  feet  or  one 
yard  upon  the  ground  one  from  the  other,  and  there  is  one  em¬ 
ployed  to  gather  up  the  ftones  one  by  one,  and  bring  them  to  a 
bafket  which  ftandeth  3  feet  from  the  hrft  ftone ;  how  many 
yards  of  ground  muft  he  go  backwards  and  forwards  in  all,  be¬ 
fore  he  hath  brought  the  laft  (tone  to  the  bafket  ? 

The  anfwer  to  this  queflion  may  be  obtained  by  Art .  536* 
Thus, 

To  fetch  the  firff  If  one  he  goes  2  yards. 

To  fetch  the  100th  .  .  .  200  ditto. 


Sum  of  the  greatefl  and  leaf!:  terms  202 

Multiply  by  100  the  number  of  terms; 

Divide  by  2)  20200 


Anfwer  10x00  yards. 

^uejt.  45.  Lent  109  guineas  at \pr  cent,  which*  by  the 
i8th  of  Auguft  1740,  was  raifed  by  the  intereft  to  as  many 
moidores,  wanting  2  s.  6  d.  on  what  day  did  the  bond  bear 
date?  Anfwer  July  7,  1733. 

I09  moidores  z=  147  :  3:0 

dedudt  2  :  6 


remains 
109  guineas 


147 

1 14 


o 

9 


6 

o 


/. 


interefl  32  :  11:6 

/.  B. 

Conditional  terms  100  .  365  .  4 

Correfponding  114,45  •  A  .  32,57$ 

Therefore  A  =  2597  day,. 

4x114,45 


£>ue/t. 
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ue  t  tom: 


Queft.  46.  If  3481  foldiers  are  to  be  placed  in  a  fquare 
I  battle,  how  many  are  to  be  fet  in  rank  or  in  file  ?  Anfw.  59. 
(for  th£  fquare  root  of  3481  is  59.) 

Shtefi.  47.  If  100/.  being  put  forth  for  intereft:  at  a  certain 
rate,  will  at  the  end  of  two  years  be  augmented  to  112^/. 
(compound  intereft:,  or  intereft  upon  intereft  being  computed) 

1  what  principal  and  intereft  will  be  due  at  the  firft  year’s  end  ? 

Anfw.  106L  (com pofed  of  100/.  principal,  and  61.  intereft) 
which  106  is  a  mean  geometrical  proportional  between  led 
and  112,36. 

That  is  iqoXi  12,36 r*io6xf 06. 


§uejl.  48.  If  100/.  being  put  forth  for  intereft  at  a  certain 
rate,  will  at  the  end  of  3  years  be  augmented  to  115,7625  U 
(compound  intereft  being  computed,)  what  principal  and  inte¬ 
reft:  will  be  due  at  the  firft  year’s  end  ? 

Anfw.  i05/.(rcompofed  of  100/.  principal,  and  5/.  intereft) 
Which  105  is  the  firft  of  two  mean  proportional  numbers  be¬ 
tween  jooand  115,7625/. 


Quejl.  49.  Vitruvius  (in  lib .  9.  cop.  3.)  reports,  that  king 
Hiero  having  given  orders  for  the  making  of  a  crown  of  pure 
gold,  was  informed  that  the  workman  had  detained  part  of  the 
gold  5  the  king  being  much  difpleafed  at  the  deceit,  recom¬ 
mended  the  examination  of  the  bufmefs  to  the  famous  Archi¬ 
medes  of  Syracufe ,  who,  without  defacing  the  crown,  difeover’d 
the  cheat  in  this  manner,  viz.  experience  telling  him  that  a 
quantity  of  gold  would  poiiefs  lefs  room  or  fpace  than  the 
fame  quantity  of  fiiver,  and  confequently  that  a  mixt  maf& 
of  gold  and  fiiver  of  the  fame  quantity  would  take  up  fome 
mean  fpace  between  the  two  former ;  he  made  a  mafs  of  pure 
gold  of  the  fame  weight  with  the  crown,  likewife  another 
mafs  of  fiiver  of  the  fame  weight ;  then  having  put  the  crown, 
as  alfo  the  other  two  maftes  feverally  into  a  veflel  filled  up  to 
the  brim  with  water,  he  diligently  referv’d  the  water  flowing 
over  into  another  vefiel,  and  from  thofe  three  feveral  quantities 
of  water  fo  expelled,  he  found  put  the  quantity  of  gold  and 
of  fiiver  in  the  crown  :  But  ftnee  Vitruvius  has  not  deliver’d 
the  practical  operation,  I  fhall  fhew  the  fame  after  the  manner 
of  Cardartus ,  Gemma  Frifius,  and  other  Arithmeticians. 

Let  us  therefore  fuppofe  the  weight  of  the  crown,  as  alfo 
of  the  two  feveral  maftes,  to  have  been  5  lb.  Suppofe  alfo  that 
by  putting  the  mafs  of  gold  into  the  veftel,  3  lb.  of  water  was 
expelled  ;  by  putting  in  the  crown  3 \lb.  and  by  putting  in  the 

mafs  of  fiiver  4 \lb.  The  queftion  therefor^  is  to  know  how 

much 


368  Arithmetical  Quejlions.  Chap.  XLIIL 

much  gold  and  how  much  filver  the  crown  was  compofed  of. 

Fhis  may  be  refolved  by  the  Rule  of  Falfe,  after  this  manner: 
Suppofe  3  lb.  of  gold  to  be  in  the  crown,  then  there  re¬ 
mained  2  lb.  of  filver;  now  fay  by  the  Rule  of  Three,  if 
5 /£.  of  gold  expel  3 /£.  of  water,  how  much  3 /A  of  gold? 
Anfw.  1  \lb.  Alfo  if  5  lb.  of  filver  expel  44  of  water,  how 
much  'lib .  of  filver?  Anfw.  i^-lb.  of  water;  add  therefore 
the  water  of  the  filver  and  of  the  gold  together,  to  wit,  1^ 
and  i|,  fo,  there  will  arife  3 ilb.  of  water:  This  ought  to 
have  been  3 ~lb.  (for  fo  much  overflow’d  by  putting  in  the 
crown  ;)  but  it  is  too  much  by  ;  therefore  is  to  be 
noted  with  4,  for  the  error  of  the  firfl  pofition  3  lb.  Again, 
feign  another  quantity  of  gold  to  have  been  in  the  crown, 
to  wit,  lib.  therefore  there  remain’d  3 lb.  of  filver;  then 
fay,  if  5  lb.  of  gold  expel  3  lb.  of  water,  how  much  lib.  of 
gold?  Anfw.  1  ~lb.  ofwater:  Alfo  if  5  lb.  of  filver  expel  \\lb* 
of  water,  how  much  3#.  of  filver  ?  Anfw.  2 then  add  i-i lb. 
unto  2t^,  the  fum  will  be  3/^  of  water.  This  ought  to 
have  been  $±lb.  but  it  is  too  much  by  Therefore  i|.  is  to 
be  noted  with  4  for  the  error  of  the 
fecond  pofition  2  lb .  Here  becaufe  the 
errors  are  Fractions  having  a  common 
Denominator,  1  take  their  Numera¬ 
tors,  7  and  13  inftead  of  the  errors, 
then  multiplying  crofs-wife,  to  wit, 

3  by  13  the  product  is  39  ;  alfo  2  by 
7,  the  produd  is  14,  which  fubtraded 
from  the  former  produd  39,  (becaufe 
the  errors  are  alike,)  leaves  25  fora 
Dividend;  alfo  the  difference  between 
the  errors  7  and  13  is  6  for  a  Divi- 
for:  Laftly,  dividing  25  by  6  the  quo¬ 
tient  is  4  4  5  fo  much  gold,  therefore, 
was  in  the  crown,  and  confequently  (becaufe  the  weight  of  the 
crown  was  5  lb.)  there  was of  filver,  which  may  be  proved 
thus:  Say  i f  5 /A  of  gold  expel  3  lb.  of  water,  how  much  4 lib. 
of  gold?  Anfw.  2  lib.  of  water:  Again,  if  5  lb.  of  filver  expel 
4r  °f  water,  how  much  f  of  filver  ?  Anfw.  .1  lb.  of  water, 
which  being  added  to  2 1  lb.  the  fum  is  3-I  lb.  of  water,  to  wit, 
as  much  as  flowed  over  when  the  crown  was  put  into  the  veflel. 

Here  note,  that  in  making  a  trial  of  this  nature,  there  is  no 
necelfity  that  the  mafs  of  gold  or  of  filver  be  of  the  fame  weight 
with  the  crown,  or  whatfoever  thing  is  to  be  examined,  but 
of  what  notable  part  of  the  weight  you  pleafe. 


39  -  H 
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741.  P  R  O  B.  I. 

To  difcover  a  number  which  any  one  JJjall  have  in  his  mind ,  with - 
cut  requiring  him  to  reveal  any  -part  of  that  or  any  number 
whatfoever . 

AFTER  any  one  has  thought  upon  a  number  at  pieafure, 
bid  him  double  it,  and  to  that  double  bid  him  add  any 
iuch  even  number  as  you  pleafe  to  aiiign  ;  then  from  the  fum 
of  that  addition  let  him  re)ed  one  half,  and  referve  the  other 
half:  Laftly,  from  this  half  bid  him  fubtrad  the  number  which 
he  firft  thought  upon  ;  then  may  you  boldly  tell  him  what 
number  remains  in  his  mind  after  that  fubtradion  is  made,  for 
it  will  be  always  half  the  number  which  you  affigned  him  to 
add. 

For  Example :  Suppofe  he  thought  upon  6,  the  double  there¬ 
of  is  12,  to  which  bid  him  add  fome  even  number  at  your  plea- 
fure,  fuppofe  4,  fo  will  the  fum  be  16,  whereof  the  half  is  8; 
from  which  if  he  fubtrad  6,  (the  number  firft  thought  on)  the 
remainder  is  2,  (to  wit,  half  the  number  4,  which  was  by  you 
affigned  to  be  added  5)  which  remainder  you  difcover,  notwith- 
ftanding  all  the  operation  was  performed  in  his  mind,  without 
his  making  known  any  number  whatfoever.  Note,  That  the 
adding  of  an  even  number,  as  aforefaid,  is  not  of  neceffity, 
but  only  to  avoid  a  fraction  that  will  arife,  by  taking  the  half 
of  an  odd  number. 

742,  The  Reafon  of  the  Ride . 

If  to  the  double  of  any  number  (which  number  for  diftinc- 
tion  fake  I  call  the  firft)  a  fecond  number  be  added,  the  half 
of  the  fum  muft  neceflarily  confift  of  the  faid  firft  number,  and 
half  the  fecond  ;  therefore  if  from  the  faid  halt  fum  the  nr 
number  be  fubtraded,  the  remainder  muft  of  neceffity  be  halt 

the  fecond  number  which  was  added. 

<*  *  '  x  ' 
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743.  PROB.  II. 

Tivo  numbers,  tke  cne  even  and  the  other  odd ,  being  propofed  unto 
4'ivo  per fons ,  to  the  end  they  may  ( out  of  your  fight)  jeverally 
chufe  one  of  thofe  numbers  i  to  dif cover  which  of  thefe  numbers 
each  per  fin  hath  chofen. 

Suppofe  you  have  propounded  to  Peter  and  John  two  num¬ 
bers,  the  one  even  and  the  other  odd,  as  10  and  9,  and  that 
each  of  thofe  perfons  is  to  chufe  cne  of  the  faid  numbers  un¬ 
known  to  you.  Now,  to  difcover  which  number  each  perfon 
ynade  choice  of,  you  mud:  take  two  numbers,  the  one  even  and 
the  other  odd,  as  2  and  3  ;  then  bid  Peter  multiply  that  num¬ 
ber  which  he  has  chofen  by  2 ;  and  eaufe  John  to  multiply  that 
number  which  he  has  pitched  upon  by  3  ;  that  done,  bid  them 
add  the  two  products  together,  and  let  them  make  known  the 
fum  to  you,  or  elfe  demand  of  them  whether  the  faid  fum  be 
even  or  odd,  or  by  any  other  way  more  fecret  endeavour  to  dif¬ 
cover  it,  by  bidding  them  take  the  half  of  the  faid  fum,  for  by 
knowing  whether  the  faid  fum  be  even  or  odd,  you  obtain  the 
principal  end  to  be  aimed  at ;  becaufeif  the  faid  fum  be  an  even 
number,  then  infallibly  he  that  multiplied  his  number  by  your 
odd  number,  (to  wit,  by  3)  did  chufe  the  even  number  (to  wit, 
10  ;)  but  if  the  faid  fum  happen  to  be  an  odd  number,  then 
he  whom  you  caufed  to  multiply  his  number  by  your  odd  num¬ 
ber,  (to  wit  3)  did  infallibly  chufe  the  odd  number  ("to  wit,  9.) 

For  example  :  If  Peter  had  made  choice  of  10,  and  John  9, 
fuppofe  you  required  Peter  to  multiply  his  number  10  by  2,  and 
'John  to  multiply  his  number  9  by  3  ;  the  products  will  be  20 
and  27,  whereof  the  lum  is  47,  which  being  an  odd  number,, 
you  may  thence  conclude  that  John ,  whom  you  caufed  to  mul¬ 
tiply  his  number  by  3,  chofe  the  odd  number  9,  and  therefore 
Peter  took  10.  But  if  you  had  ordered  John  to  multiply  Ilia 
number  9  by  2,  and  Peter  to  multiply  his  number  10  by  3,  the 
products  would  have  been  18  and  30,  whereof  the  fum  is  48,- 
which  is  an  even  number  ;  from  whence  you  may  infer,  that  he 
that  multiplied  his  number  by  3  pitched  upon  the  even  num¬ 
ber,  and  therefore  Peter  chofe  10,  and  John  9. 

The  reafon  of  the  faid  Rule  will  appear  trom  Note.i .  and 
2.  to  Art.  64.  and  Note  1.  and  3.  to  Art.  47. 

« 
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744.  PROB.  III. 

A  certain  number  of  diflinSl.  things  being  propounded ,  to  difpofe 
them  in  fitch  an  order ,  that  ca fling  away  always  the  ninth ,  or 
the  tenth ,  0r  wy  other  that  Jhall  he  ajjigned ,  to  a  certain 
number ,  thofe  remaining  may  be  fuch  as  were  firjl  intended  to 
be  left . 

This  problem  is  ufualiy  propofed  in  this  manner,  viz.  Firteen 
Chrijlians  and  fifteen  Turks  being  at  fea  in  one  and  the  fame 
{hip  in  a  terrible  (form,  and  the  pilot  declaring  a  neceffity  ot 
calling  the  one  half  of  thofe  perfons  into  the  fea,  that  the  reft 
might  be  faved  ;  they  all  agreed,  that  the  perfons  to  be  cair 
away  fhould  be  fet  out  by  lot  after  this  manner,  viz.  the  thirty 
perfons  fhould  be  placed  in  a  round  form  like  a  ring,  and  then 
beginning  to  count  at  one  of  the  paflengers,  and  proceeding  cir¬ 
cularly,  every  ninth  perfon  fhould  be  call  into  the  fea,  until  or 
the  thirty  perfons  there  remained  only  fifteen.  1  he  queftion 
is,  how  thofe  thirty  perfons  ought  to  be  placed,  that  the  lot 
might  infallibly  fall  upon  the  fifteen  Turks ,  and  not  upon  any 
of  the  fifteen  Chrijlians  ?  For  the  more  eafy  remembering  oi 
the  Rule  to  refolve  this  queftion,  I  (hall  prefuppofe  the  five 
vowels,  <?,  e ,  i9  0,  u ,  to  fignify  five  numbers,  to  wit,  {a)  one, 
(e)  two,  (z)  three,  (0)  four,  and  («)  five;  then  will  the  Rule 
itfelf  be  briefly  comprehended  in  the  two  following  veries : 

From  Number r,  Aid9  and  Arty 
Never  will  Fame  depart . 

In  which  verfes  you  are  principally  to  obferve  the  vowels? 
with  their  correfpondent  numbers  before  affigned  ;  and  then  be¬ 
ginning  with  the  Chrijlians ,  the  vowel  0  (in  from )  fignifies, 
that  four  Chrijlians  are  to  be  placed  together ;  next  unto  them 
the  vowel  u  (in  Num.)  imports  that  five  Turks  are  to  he  placed, 
together  5  in  like  manner  e  (in  hers)  denotes  two  Chrijlians  ; 
**fin  Aid)  one  Turk  ;  i  [in  Aid)  three  C  hr  if  ians ;  a  (in  and) 
one  Turk  ;  a  (in  Art)  one  Chrifti an  ;  e  (in  ne)  two  Turks-,  e 
(in  ver)  two  Chrijlians  ;  i  (in  will)  three  Turks  ;  a  (in.  fame) 
one  C  hr  if  i  an  ;  e  (in  Fame)  two  Turks  ;  e  (in  de)  two  Chrijlians  ; 

a  (in  part)  one  Turk .  , 

745*  The  invention  of  the  faid  Rule,  and  fuch  like,  depends 
upon  the  fubfequent  procefs,  viz.  If  the  number  oi  perions  be 
thirty,  let  thirty  figures,  or  cyphers,  be  placed  circularly,  or 
elfe  in  a  right  line  as  you  fee, 

eoOOOOCOOOOOOCOOOOOOOOOQOQQOQO 
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That  done,  begin  to  count  from  the  firft,  and  mark  the  ninth 
(or  what  other  (hall  be  affigned  by  putting  a  point  or  crofs  over 
it;)  then  count  forward  from  that  which  you  have  marked, 
and  place  another  point  over  the  next  ninth  ;  and  continue  to  do 
the  fame,  beginning  again  when  you  (hall  be  at  the  end  (if  ths 
cyphers  are  placed  in  a  right  line,)  and  palling  over  thofe, 
which  you  had  already  marked,  until  you  have  marked  the 
number  required,  as  in  the  example  propounded,  until  you  have 
marked  fifteen  ;  for  then  all  the  cyphers  marked  fhall  be  thofe 
which  mull:  be  call  away,  and  thd others  thofe  that  are  to  re¬ 
main.  Hence  it  is  evident,  that  if  you  obferve  how  thofe  cy¬ 
phers  marked,  are  difpofed  among  thofe  which  are  not  marked, 
you  will  eafily  make  a  Rule  for  any  number  whatfoever. 

By  this  invention  (as  fome  conjedfure)  the  famous  hiftorian 
Jofephus  the  Jez Vy  preferved  his  life  very  fubtilly  in  the  cave,  to 
which  himfelf  and  forty  of  his  countrymen  had  fled  from  the 
furious  and  conquering  Romans  at  the  fiege  of  Jotapata :  For 
his  faid  countrymen  having  molt  wickedly  refolved  to  kill  one 
another,  rather  than  yield  to  their  enemies,  he  at  length  (when 
no  arguments  that  he  could  ufe  would  difluade  them  from  fo 
horrid  an  act)  prevailed  with  them  to  execute  their  tragical 
defign  by  lot ;  and  fo  by  the  help  of  the  aforefaid  artifice,  as 
we  may  fuppofe,  himfelf  with  one  other  perfon  only  remain¬ 
ing  alive,  after  the  red  were  inhumanly  murdered,  they  a- 
greed  to  put  an  end  to  the  lot,  and  thereby  fave  their  lives. 
This  dory  you  may  fee  at  large  in  the  fourteenth  chapter  of 
the  third  Book  of  the  Hiftory.of  Jofephus ,  of  the  Wars  of  the 
Jews. 


746.  PROB.  IV. 

Many  numbers  which  proceed  fro?n  1  or  'unity,  in  a  progreffion > 
according  to  the  natural  order  of  numbers ,  (fuch  as  thefe , 
1 5  2,  3,  4,  5,  6,  &c.)  being  placed  in  a  round  form  like  a 
ring ;  to  difcover  which  of  thofe  numbers  any  one  has  thought 


Let  any  multitude  of  numbers  in  the  aforefaid  progreffion, 
fuppofe  thefe  ten,  to  wit,  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  be 
marked  upon  ten  ivory-counters  (or  for  want  thereof  upon  ten 
final!  pieces  or  paper)  which  may  be  reprefented  by  thefe  ten 
letters,  A,  B,  C,  D,  E,  F,  G,  H,  K,  L,  viz.  fuppofe  1  to  be 
writ  upon  the  counter  A,  2  upon  B,  3  upon  C,  £5V.  Then 
having  placed  thofe  counters  circularly  as  you  fee  (with  their 
blank  faces  upper  mod,  and  the  figures  underneath,  that  the 

A 
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A 

I 


L  10 

k9 

H  8 

g7 


6 

F 


2  B 
4  D. 

5E 


fubtilty  of  the  fport  may  the  better  be  concealed)  let  any  one 
think  upon  any  number  of  units  which  does  not  exceed  10 ; 
that  done,  bid  him  touch  one  of  thofe  counters  at  pleafure,  and 
to  the  number  on  the  back-hide  of  the  counter  touched  (which 
you  cannot  be  ignorant  of,  having  noted  well  the  place  of  i  or 
A)  add  fecretly  in  your  mind,  the  juft  number  of  all  the 
counters,  and  referve  the  fum,  then  bid  him  imagine  in  his 
mind  the  counter  touched  to  be  the  number  which  he  thought, 
and  from  that  counter  to  count  backwards,  until  he  has  made 
up  the  aforefaid  fum,  which  you  referved,  fo  will  his  compu¬ 
tation  infallibly  end  on  the  counter  upon  which  °the  number 
thought  of  is  marked. 

For  example,  fuppofe  he  thought  7  or  G,  and  that  he  touch¬ 
ed  B,  to  wit,  2;  add  to  2  the  number  of  all  the  counters,  to 
wit,  10,  fo  the  fum  will  be  12  5  then  bid  him  count  to  12,  be¬ 
ginning  at  B  and  going  backward,  and  efteeming  ft  to  be  the 
number  thought,  to  wit,  7  ;  fo  will  8  fall  upon  A,  9  upon  L, 
10  upon  K,  11  upon  H ;  and  laftly,  12  upon  the  counter  G, 
which  being  turned  up  will  ftiew  the  number  thought. 

747.  The  Reafon  of  this  Rule  is  not  difficult  to  be  apprehend¬ 
ed,  two  principles  being  prefuppofed,  the  one  is  this ;  to  wit, 
many  counters  or  things  whatfoever  being  difpofed  orderly  one 
after  the  other,  in  one  continued  line,  whether  it  be  right  or 
circular;  if  you  value  or  name  the  firft  counter  to  be  fome 
number  of  units  at  pleafure,  and  continue  to  count  forward 
according  to  the  natural  order  of  numbers,  until  another  num¬ 
ber  be  named  which  falls  upon  the  laft  counter  :  Or  if  you  ima¬ 
gine  or  name  the  laft  counter,  to  be  the  fame  number  of  units 
as  before  you  put  upon  the  firft,  and  continue  to  count  back¬ 
wards  to  the  firft  counter ;  I  fay,  that  the  fame  number  will 
be  named  at  the  end  of  both  thefe  computations :  For  example, 
in  thefe  9  letters,  A.  B.  C.  D.  E.  F.  G.  H.  K.  if  the  letter  A 
be  e (teemed  to  be  4,  and  from  thence  you  count  forwards  unto 
K,  according  to  the  natural  order  of  numbers,  the  letter  K 
will  fall  upon  the  number  12.  In  like  manner,  if  you  efteem 
^  *  B  b  3  K 
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K  to  be  4,  and  count  backwards  from  K  to  A,  the  letter  A . 
will  like  wife  fall  upon  12. 

4.  6.  7.  8.  9.  10.  11.  12. 

A.  R  C.  D.  E.  F.  G.  H.  K. 

12.  n.  10.  9.  8.  7.  6.  5.  4. 

The  other  principle  is  this,  to  wit,  many  counters  being 
difpofed  in  a  round  form  like  a  ring;  if  you  efteem  any  one 
of  thofe  counters  to  be  fome  number  at  pleafure,  and  then  from 
that  counter  if  you  count  circularly,  until  you  end  upon  the 
counter  where  you  began,  the  number  laft  named  will  be  equal 
to  the  fum  of  the  number  of  all  the  counters,  and  of  the 
number  which  you  put  upon  the  iirft  counter ;  for  example,  if 
P  be  one  of  ten  letters  placed  in  a  circumference,  and  that 
imagining  D  to  be  7,  you  begin  with  it,  and  count  round  the 
whole  circumference,  according  to  the  natural  progreffion  of 

A 

1 

0  L  10 

K  9 
H  8 
G  7 
7  6 
F 

numbers  till  you  end  with  D  where  you  began  ;  the  number 
17,  which  is  compofed  of  10  and  7,  will  necefiarily  fall  upon 
D  ;  for  9  (which  is  the  number  of  letters  in  the  circumference 
hefides  D)  being  added  to  7  (which  was  firft  put  upon  D) 
makes  16,  to  which  1  being  added >  (becaufe  D  ends  as  well  as 
begins  the  circumference)  the  fum  is  17. 

Now  thefe  two  principles  being  prefuppofed,  it  will  not  be 
difficult  to  apprehend  the  reafon  of  the  aforefaid  Rule  in  all 
cafes  that  can  happen  ;  for  imagine  that  one  has  thought  upon 
7,  or  the  counter  G,  then  that  counter  which  he  fhall  touch 
miift  either  be  the  fame  counter  G,  or  fome  other  that  precedes 
or  follows  G. 

Firft  therefore,  fuppofing  the  counter  or  number  touched  to 
be  the  fame  with  the  number  thought,  the  truth  of  the  Rule 
will  be  then  evident ;  for  by  the  Rule  given,  he  will  begin  to 
count  from  the  fame  G  to  17,  putting  7  upon  G,  therefore  by 
the  fecond  prefuppolition  the  number  17  will  fali  upon  G. 

Secondly,  * 
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Secondly,  imagine  that  he  touched  a  counter  or  number  fol¬ 
lowing  G  the  number  thought,  as  L  or  10  ;  then,  according  to 
the  Rule,  adding  io  (the  numbers  of  ail  the  counters  placed 
-■circularly)  to  io  or  L,  the  (counter  touched)  bid  him  count 
backwards  to  20  by  beginning  at  L,  and  efteern  L  to  be  ■ . 
Now,  becaufe  by  beginning  to  count  at  G  which  is  7,  and  pro¬ 
ceeding  to  count  forward,  the  number  10  will  fall  upon  L  ; 
therefore  by  the  fir  ft  prefupjwfed  principle,  if  we  efteern  L  to 
be  7  and  count  backwards,  the  number  10  will  infallibly  fall 
upon  G,  and  then  the  number  20  fhall  alfo  tail  upon  the  fame 

G  by  the  fecond  prefuppofed  principle. 

Laftly,  imagine  he  touched  fome  number  or  counter  which 
precedes  7  the  number  fought,  as  JB  or  2  ;  then  adding  10  to 
2,  you  are  to  bid  him  count  unto  12,  he  having  firft  imagined 
B  to  be  the  number  thought  7  ;  and  going  backwards  to  A,  L, 
&c.  Now  becaufe  by  proceeding  to  count  at  B,  which  is 
2,  and  beginning  to  count  forward  to  C,  D,  bo  the  number  7 
falls  upon  G  ;  therefore  if  one  imagine  that  G  is  2,  and  from 
thence  count  backwards  towards  F,  E,  &c.  the  number  7  will 
fall  upon  B  (by  the  firft  prefuppofed  principle  3)  therefore  vv-ben 
one  aftumes  B  to  be  7 ?  and  counts  towards  A,  L,  br.  to  any 
affiorned  number,  it  is  in  efFe&  as  much  as  when  one  imagines 
G  to  be  2,  and  counts  towards  f,  E,  unto,  the  fa  id  a- 

fio-ned  number,  for  each  of  thofe  computations  will  end  in  the 
fame  point ;  but  it  is  manifeft  (by  the  fecond  prefuppofed  prin¬ 
ciple)  that  efteeming  G  to  be  2,  and  counting  towards  r,  E, 
D  &c  round  the  whole  circumference;  the  number  12  will 
fall  upon  the  fame  G.  And  becaufe  G  being  fuppofed  to  be  2, 
and  counting  on  the  lame  coaft  as  before,  the  number  7  falls 
upon  B;  therefore  if  the  computation  be  continued  on  the 
fame  coaft  from  B  7,  to  12,  the  number  12  will  fall  upon  the 
fame  G.  So  that  the  practice  of  this  fport  in  ail  its  caies  is 

demonft  rated.  .  . 

Note,  That  to  the  number  of  the  counter  touched  yoti  may 

not  only  add  the  number  of  all  the  counters  once  (as  the  Rule 
direas)  but  twice,  thrice,  or  more  times:  For  example,  ^be¬ 
ing  touched,  you  may  caufe  him  to  count  to  1 2,  or  to  2/  5 
or  to  32,  42,  &c,  the  reafon  whereof  is  evident  ft  cm  the 

:C.ond  prefuppofed  principle. 


B  b  4 
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748.  PROB,  V, 

Many  numbers  being  ) hewed  by  pairs ,  to  wit ,  two  by  two ,  unto 
any  perfon ,  that  he  may >  think  upon  any  one  of  thofe  pairs  at  plea - 
to  dif cover  the  pair  that  was  thought  upon . 

\ 

Let  20  numbers,  fuppofe  thefe,  1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 
II,  12,  13,  14,  15,  16,  17,  18,  19,  20,  be  writ  upon  ivory- 
counters,  (or  for  want  thereof  upon  fnaall  pieces  of  paper)  to 
wit,  1  upon  one  counter,  2  upon  another,  3  upon  a  third, 
&c.  Then  difpofe  them  into  pairs  as  you  lee,  viz,  fuppofe 
I  and  %  to  be  one  pair,  3  and  4  to  be  another  pair,  &c.  and 


I 

2 

3 

4 

1 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

*5 

i6j 

l7 

00  I 

!  *9 

1 

20 

of  here  pairs  let  any  one  think  upon  which  pair  he  pleafes. 
I  hat  done,  you  are  to  d.ftribute  the  Paid  20  numbers  into 

length  'and  Ti  °  l  “  fS  bUare’  UI,til  there  be  5  numbers  in 
kr  gtn,  and  4  m  breath  arter  this  manner,  viz.  lay  the  three 

mn  numbers,  1,  2,  and  3,  m  a  rank  (as  you  fee  in  the  fecond 

htoure)  f.om  A  towards  fa;  then  place  4  under  j,  and  5  after 

3,  (m  the  laid  rank  A  B.)  Again,  place  6  under  4,5and  7 

liter  5,  (in  the  fa, d  rank  A  B.)  Then  place  8  under  6,  al- 

o  9,  10,  11,  on. the  right-hand  of  4,  in  the  rank  C  D.  A<rain, 

place 
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place  12  under  9,  and  13  on  the  right  hand  of  n,  in  the  rank 
CD,  and  14  under  12.  Moreover,  place  15,  16,  17,  on  the 
right-hand  of  12,  in  the  rank  EF.  Laftly,  place  18,  19,  20,  on 
the  right-hand  of  14,  in  the  rank  G  H,  fo  will  all  the  numbers 
be  ranked  as  you  fee  in  the  Table.  That  done,  you  are  to  de« 
mand  of  him  that  thought  upon  two  numbers  as  aforefaid,  in. 
what  rank  or  ranks  the  faid  numbers  happen  to  be  found,  m, 


A 

1 

2 

3 

5 

j 

7 

C 

4 

9 

10 

V 

II 

*3  | 

E 

6 

12 

*5 

16 

*7 

G 

8 

14 

18 

^9 

20 

B 

D 

F 
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in  which  of  the  ranks  AB,  CD,  E  F,  G  H,  or  in  which 
two  of  the  faid  ranks  :  Now  if  he  anfwer,  that  the  two  num¬ 
bers  he  fir  ft  thoughf  upon  are  in  the  hrft  rank  A  B,  then  1  and 
2  will  be  the  numbers  thought  of,  or  kept  in  mind  ;  if  in  the  fe- 
cond  C  D,  then  9  and  10  fhall  be  the  numbers  thought  of;  if 
in  the  third  rank  E  F,  then  15  and  16  will  be  the  numbers 
thought:  If  they  are  in  the  fourth  rank  G  H,  then  19  and 
20  fhall  be  the  numbers  thought ;  but  if  he  fay  that  the  num¬ 
bers  thought  are  in  different  ranks,  then  you  are  heedfully  to 
mark  the  faid  numbers  1  and  2,  9  and  10,  15  and  16,  19  and 
20,  which  may  be  called  the  keys  of  the  fport,  in  regard  they 
ferve  not  only  to  difcover  the  two  numbers  thought,  when  they 
are  both  in  one  and  the  fame  rank  (as  aforefaid ;)  but  even 
when  they  are  in  two  different  ranks:  For  in  this  latter  cafe,* 
as  foon  as  it  hath  been  declared  to  you  in  which  two  ranks  the 
two  numbers  thought  are  placed,  you  are  to  take  the  key  of 
the  higheft  of  thofe  two  ranks,  and  defending  in  a  down-right 
line  from  the  iirft  number  of  that  key  to  the  lower  of  the  (aid 
two  ranks,  you’ll  there  find  one  of  the  two  numbers  thought, 
and  upon  the  right-hand  of  the  fecond  number  of  the  faid 
key,  at  the  fame  diftance  fideways,  from  the  fecond  number  of 
the  key,  (as  one  of  the  numbers  thought  was  diftant  from  the 
fiift  number  of  the  key,)  you  will  find  the  other  number 
thought. 

for  example,  fuppofe  the  two  numbers  thought  are  7  and  8, 
and  it  is  declared  to  you,  that  they  are  in  the  firft  and  fourth 
ranks ;  take  then  the  key  of  the  higheft  of  thofe  two  ranks ; 

to 
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to  wit,  of  the  fir  ft,  which  is  1  and  2,  and  defcending  down¬ 
right  from  1  to  the  fourth  rank,  you’ll  there  find  8  one  of  the 
numbers  thought:  Then  feek  Tideways  on  the  right-hand  of  2 
(the  fecond  number  of  the  key)  a  number  as  far  feparated  fscm 
2,  as  8  is  diftant  from  1,  and  you’ll  find  7  the  other  number 
thought. 

Again,  fuppofe  he  fays  that  the  numbers  thought  are  in  the 
fecond  andthird  ranks  :  Take  then  the  key  of  the  fecond  rank 
which  is  9  and  10,  and  defcending  down-right  from  9  to  the 
third  rank,  you  fhall  there  find  12,  which  is  one  of  the  num¬ 
bers  thought ;  then  fee k  Tideways  on  the  right-hand  of  10,  (the 
fecond  number  of  the  key)  a  number  as  far  diftant  from  10, 
as  12  is  from  9,  and  you’ll  find  1 1,  which  is  the  other  num¬ 
ber  thought. 

The  reafon  of  this  will  be  apparent,  from  a  ferious  confidera- 
tion  of  the  placing  of  the  numbers  according  to  the  Rules 
before  given  :  For  it  is  thereby  evident,  that  of  the  firft  num¬ 
bers  coupled  two  by  two,  there  can  never  be  found  more  than 
one  pair  in  one  and  the  fame  rank  \  and  of  all  the  other  pairs, 
one  number  is  always  found  in  one  rank,  and  the  other  num¬ 
ber  in  another  rank. 

Note  alfo,  that  this  fport  may  be  pradlifed  with  divers  per- 
fons  at  once,  and  not  only  with  20  numbers,  but  with  any 
fuch  multitude  of  numbers  as  is  produced  by  the  multiplication 
of  any  two  numbers  that  differ  by  1,  or  unity ;  as  30,  which  is 
the  produCt  of  5  multiplied  by  6,  and  42,  which  is  the  produdf 
of  the  multiplication  ol  6  and  7.  That  which  is  chiefiy  to  be 
regarded  is,  the  placing  of  the  numbers  in  ranks  according  to 
the  directions  before  given  :  And  for  the  more  eafy  compre¬ 
hending  of  that  order,  I  have,  in  the  following  Table,  rank¬ 
ed  30  numbers  in  their  due  places,  which  being  compared 
with  the  former  Table,  and  well  viewed,  will  be  a  clearer  illuf- 
fration  than  can  be  expreffed  by^many  words. 
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4 
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749.  PROB.  VI. 

Three  jealous  hufbands  with  their  wives ,  being  ready  to  pafs  by 
night  ever  a  river,  do  find  at  the  river  fide  a  boat  which  can 
carry  but  two  perfions  at  once ,  and  for  want  of  a  waterman  they 
are  necejjitated  to  row  themfelves  over  the1  river  at  fever  a  l  times  : 
The  quefiion  is,  ,how  thofe  fix  perfions  Jhall  pafs  2  by  2,  fo  that 
none  of  the  3  wives  may  be  found  in  the  company  of  i  or  of  two 
men ,  unlefs  her  hufband  be  prefent  ? 

They  muft  pafs  in  this  manner,  viz.  firft  two  women  pafs, 
then  one  of  them  brings  back  the  boat  and  repafTes  with  the 
third  woman  ;  that  done,  one  of  the  three  women  brings  back 
the  boat,  and  fitting  down  upon  the  ground  with  her  hufband, 
permits  the  other  two  men  to  pafs  over  to  find  their  wives : 
Then  one  of  the  faid  men  with  his  wife  brings  back  the  boat, 
and  placing  her  upon  the  ground,  he  takes  the  other  man,  and 
repafTes  with  him :  Laftly,  the  woman  who  is  found  with  the 
three  men  enters  the  boat,  and  at  twice  goes  to  fetch  over  the 
other  two  women. 

750.  PROB.  VII. 

A  Country-man  having  a  fox,  a  goofe,  and  a  peck  of  corn ,  in  his 
journey  came  to  a  river ,  where  it  fo  happened  that  he  could 
carry  but  one  over  at  a  time .  Now ,  as  no  two  were  to  be  to¬ 
gether  that  might  defir oy  each  other ;  fo  he  was  at  his  wit’s 
end  hoiv  to  difpofe  of  them  ;  for ,  fays  he,  though  the  corn  can¬ 
not  eat  the  goofe,  nor  the  gooje  eat  the  fox,  yet  the  fox  can  eat 
the  goofe ,  and  the  goofe  cat  the  corn :  The  quefiion  is,  how  In 
mufi  carry  them  over  ? 

Fir  ft  he  muft  carry  over  the  goofe,  leaving  the  fox  and  corn, 
(for  the  fox  will  not  eat  the  cornj  then,  returning  back,  he 
jnay  carry  over  the  fox,  bringing  the  goofe  back  again  ;  then 
leaving  the  goofe,  he  may  carry  over  the  corn  j  laftly,  he  muff 
return  to  fetch  the  goofe. 

751.  PROB.  VIII. 

Two  ?nerry  companions  are  to  have  equal  Jhares  of  eight  gallons 
of  wine,  which  are  in  a  vejfel  containing  exactly  eight  gallons  : 
now  to  make  this  equal  partition  they  have  only  two  other  empty 
vejfels,  of  which  one  contains  five  gallons,  and,  the  other  three  ; 

the 
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the  quejiion  is ,  how  they  Jhall  exactly  divide  the  wine  by  the  help 

cf  thofe  three  vejjels  ? 

Firft,  from  the  vefTel  which  contains  8  gallons,  and  is 
full .  of  wine,  let  5  gallons  be  poured  into  the  empty  vefTel 
of  5,  and  from  this  vefTel  To  filled,  let  three  be  poured  into 
the  empty  vefTel  of  three,  fo  there  will  remain  2  gallons  within 
the  vefTel  of  5.  Then  let  the  three  gallons  that  are  within 
the  vefTel  of  3  be  poured  into  the  vefTel  of  8,  which  will  now 
have  6  gallons  within  it ;  that  done,  let  the  two  gallons  which 
are  in  the  vefTel  of  5,  be  put  into  the  empty  vefTel  of  3  :  Then 
of  the  fix  gallons  of  wine  that  are  within  the  vefTel  of  8,  fill 
again  the  5,  and  from  thofe  5  pour  out  one  gallon  into  the 
vefTel  of  3,  which  wanted  only  one  gallon  to  fill  it;  fo  there 
will  remain  exactly  4  gallons  within  the  vefTel  of  5,  and  4 
gallons  within  the  other  two  vefTels.  This  queftion  may  be 
refolved  in  another  way,  but  I  leave  that  as  an  exercife  to  the 
fagacity  of  the  ingenious  reader. 

Now  though,  at  fir  ft  Tight,  it  may  be  thought  by  fome,  that 
the  three  laft  mentioned  Problems  cannot  be  refolved  by  any 
certain  Rule,  but  only  by  many  trials ;  yet,  by  infallible  argu¬ 
mentation  and  difcourfe,  the  folution  of  thofe  queftions  may  be 
found  out,  or.elfe  the  impofiibility  of  them,  if  by  chance  they 
ihould  be  propounded  impolTible  ;  as  the  mo  ft  ingenious  Gaf- 
per  Bachei  has  manifefted  in  a  little  book  in  the  French  Tongue, 
intitled,  Problemes  plaijans  &  dele  Si  able  s  qui  Je  font  par  les  nom- 
bres ,  from  which  book  I  have  txtradled  the  contents  of  this 
chapter. 
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752.  H  E  various  kinds  of  meafuring,  are  three,  viz. 

I.  Lineal ,  called  (by  workmen)  Running  Meafure % 
in  that  it  refpe&s  length  only,  the  parts  of  which  are 


12 

3 

16, 


Inches 
Feet 
Feet 


:  }l 


r  i  Foot, 
1  1  Yard, 


1  Rod. 


753.  Superficial,  or  Square  Meafure,  in  that  it  refpe6l$ 
Length  and  Breadth,  the  parts  are,  viz. 


36 
48 

18 

2724  Feet, 
1364  Feet, 

Inches 

1296,  or  9  Feet, 


1  Foot, 

~  a  Foot, 

2  of  a  Foot, 

4  of  a  Foot, 

Inches,  )■  4  4  a  quarter  of  a  Foot, 
~  1  Rod, 

4  a  Rod. 


144  Inches,”) 
72  Inches, 
Inches, 
Inches, 


1  Yard. 


Note ,  That  in  dividing  by  2724,  which  reduces  Superficial 
Feet  to  Square  Rods,  workmen  take  no  notice  of  the  4  of  the 
foot,  dividing  only  by  272,  which  gives  the  content  a  little 
too  much.  | 

754.  Solid,  or  Cube  Meafure,  refpedling  Length,  Breadth, 
and  Thicknefs,  whofe  parts  are. 

Inches. 

1728,  -  r  I  Foot, 

3296,  II  4  of  a  Foot, 

864,  >4  4  of  a  Foot, 

432?  II  4  of  a  Foot, 

27  Feet,  ^  ^  i  Yard. 

755.  Of  Superficial  Measure. 

A  General  Rul$. 

Multiply  the  Length  by  the  Breadth,  and  the  Produ&  is  the 
Superficial  Content. 


Demonjl  ration* 
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Demonjlration . 

For  if  a  line  AB,  being  divided  into  any  number  of  equal 
parts  be  moved  conftantly  at  right  angles  with  another  line, 
BC,  divided  into  any  other  number  of  fuch  equal  parts,  as  are 
in  A  B ;  it  will,  when  advanced  to  any  part  of  B  C,  defcribe 
thereby  as  many  equal  fquares  as  there  are  parts  in  it  :  And 
if  moved  on  farther,  to  the  next  part,  it  will  defcribe  as  many 
more  fquares,  and  fo  the  fame  number  of  fquares  will  be  as 
often  defcribed,  as  there  are  parts  in  the  line,  BC;  and  con- 
fequently  there  muft  be  as  many  fquares  in  the  furface,  made 
by  thefe  lines,  as  there  are  units  in  the  product  of  the  parts  of 
the  two  Tides. 


1  756-  Now  the  content  of  any  thing  may  be  found  three  fe- 
Veral  ways,  viz, 

1.  By  Decimals, 

2.  By  Aliquot  Parts. 

3.  By  crofs  Multiplication. 

All  which  I  {hall  promilcuoufly  ufe  in  the  following  Exam¬ 
ples.  But  the  latter  of  the  three  is  ufed  by  mo  ft  workmen,  ex- 
cept  glaziers,  whofe  foot  being  decimally  divided,  they  calf 
up  the  content  of  their  work  by  Decimals. 

757.  Crofs  Multiplication. ,  is  performed  as  in  the  following’ 
Example.  0 

.  ^  "^e  rec3u*red  to  multiply  47  feet  8  inches  by  o  feet  4 

inches :  See  the  operation. 
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F.  L 

47  :  8 

9  :  4 


423 

6  :  o 

15  :  8 

2  :  8 

444  :  10  8 

Here  the  feet  are  multiplied  by  the  feet,  then  (crofs-wife) 
viz.  the  9  feet  in  the  Multiplier  by  the  8  inches  in  the  Multi¬ 
plicand,  gives  72  inches  or  6  feet,  and  the  47  feet  in  the  Multi¬ 
plicand  being  multiplied  by  4  inches  in  the  Multiplier,  give 
15  feet  8  inches.  Laftly,  the  inches  in  both  the  factors,  being 
multiplied  one  into  the  other,  make  32  parts,  or  2  inches,  8 
parts,  the  total  of  which,  viz.  444  f  10  in.  8  par.  is  the  pro¬ 
duct  of  47  feet  8  inches,  by  9  feet  4  inches. 

758.  The  Content  of  the  Work,  is  given  either  by  the  Foot, 
the  Yard,  the  Square,  or  the  Rod,  viz. 


759.  By  the  Foot. 

Glazing  and  Mafonry. 

Drmenfions  are  taken  in  feet  and  inches,  the  Content  given 
per  Foot  fquare. 

In  Glazing. 

Example .  How  many  Feet  of  Glazing  a*re  there  in  that  pans 
§f  glafs  which  is  4  feet  5,  and  2  feet,  42. 

2,42 

4>5 

4 

1210 

968 

10,890  Anfwer,  10  f.  ,89, 


In  Mafonry . 

Example.  Suppofe  a  yard  pav’d  with  free-flone,  viz.  length 
22  feet  4  inches,  breadth  19  feet  7  inches ;  how  many  fquare 
feet  ? 


22 
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22  :  4 
!9  •  7 

198 
22 

6  :  4 

12  :  10 

2  :  4 

— - -  Feet.  In.  Part. 

437  :  4-4  F*cit  437  .  4  .  4 

760.  By  the  yard. 

Painting ,  Joinery ,  Plaijl  cringe  Sec. 

Dimenftons  are  taken  in  feet  and  inches;  but  the  content 
given  in  fquare  yards,  found  by  dividing  the  fuperficial  feet 
by  9. 

/«  Painting . 

Example..  The  height  of  a  room  being  12  feet  4  inches,  and 
84  feet  1 1  inches  about,  how  many  fquare  yards  l 

84  .  11  about 
12  .  4  high 


1019  .0  n  84  :  11  x  12 

28  .  3.8=  84  :  11  x  4 

9)I047  *  3*8  Ta.  Feet.  Inch.  Part « 

1 16  :  3 . 3  .  8  Anfw.  116  .  3  .  3  ,  8 

♦ 

*  '  *  \ 

Joinery. 

Example .  How  many  yards  of  wainfeot  does  that  room  take 
up,  whofe  height  is  12  feet  3  inches,  and  compafs  104  feet  & 
inches  ? 

Feet .  Inch. 

104  .  6 

12  •  3 


1254  .  o  =  *04  .  6  X  12 

26  .  i  .  6  :=  104  .  6  x  ~ 

9)  1280  .1.6 

— - - - — Tar,  Feet.  Inch.  Part% 

142  .2.1,6  Anfw.  142  ,  2  .  1.6 

Plaijlering . 
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Plaijlering. 

Example .  How  many  yards  in  a  deling  47  feet  4  inches, 
1  7  parts  long,  and  18  feet  broad  ? 

47  .407  long  . 

6  x  3”  18 

*  MMAiimiM  Jil  ■ 

284  .3.6 

1  _ 

9)  852  .  10.6 

94  .  6  .  10  .  6  Tar.  Ft.  In.  Part . 

Facit  94  .  6  .  30  .  6 

Under  this  head  you  may  further  note,  that  if  you  multiply 
the  4  part  of  the  length,  by  the  f  of  the  breadth,  the  product 
will  be  the  content  in  fquare  yards,  it  being  the  fame  to  take 
y  of  lineal,  as  ^  of  fuperficial  meafure. 

761.  By  the  Square. 

Partitioning ,  Flooring ,  Roofings  Filing . 

Dimenfions  are  taken  in  feet  and  inches,  but  the  content  or 
value  is  by  the  fquare  of  10  feet,  done  by  cutting  off  two  figures 
of  the  fuperficial  feet  towards  the  right-hand. 

•«  p 

Partitioning . 

Example.  How  many  fquares  are  contained  in  that  work 
which  is  199  feet  10  inches  in  length,  and  io  feet  7  inches 
high  ? 

199  .  10 
10  .  7 


1998  .4  ”10 

66  .  7.4=:^ 

49  .  11  .  3  =  4 

21,14.  10  .  10  Squar.  Feet .  Inch.  Parts . 

Anfw.  21  .  14  .  10  .  10 

From  which  fometimes  the  content  of  doors  and  other  va¬ 
cancies  are  deducted. 

Flooring. 

Example.  A  floor  being  49  feet,  7  inches,  4  parts  long,  and 
26  feet  6  inches  broad,  hoy/  many  fquares  ? 


} 


x 199  :  10 


C  c 


49 
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49  •  1  •  4 

26  .  6.0 


1289  .  10  .  8 
24  .  9.8 

Anfw.  13,14.  8.4 


Roofing . 

Example,  Suppofe  an  houfe  18  feet  4  inches  in  front,  and  37 
*eet  1©  inches  in  depth,  how  many  fquares  in  the  roof  ? 


37  *  i°  , 

3x61=18 


113  .  6 

6 


■jOf  37  ,  ID)  68l  .  G 

12  .  7 


4 


i)  693  •  7  «  4 

„  „  .  f  346  .  9  .  8  added 

Squares,  Feet .  —  - 

1©  .  40  •  5  10,40 .  5  . 


O 


Here  note,  after  you  have  multiply’d  the  depth  by  the  front, 
and  fo  found  the  content  of  the  ground-plot  in  feet,  half  of 

thofe  being  added,  gives  the  content  of  a  pitch-roof,  which  re- 
duce  into  fquares. 

762.  By  the  rod,  as  in 

Brick- work^ 

Dimenfions  are  taken  in  feet  and  inches,  and  the  content 
given  per  the  fquare  of  a  rod  of  164.  feet.  * 

J**  content  of  this  work  is  found  in  the  fame  manner  as 
all  the  other,  to  wit,  by  multiplying  the  length  by  the  breadth, 
and  only  differs  from  the  former  in  two  things. 

763.  When  you  havefo  found  the  fuperficial  content  in  feet, 
divide  it  by  272,  the  fquare  feet  in  one  rod,  the  quote  is  rods, 

the  content  being  always  fo  given. 

*  « 

-  w^n  *tis  more  or  lefs  than  a  brick  and  4  thick, 

it  mult  be  reduced  to  that  thicknefs,  being  always  meafured  by 
the  fquare  rod  of  a  brick  and  4.  .  To  do  which  obferve, 


Rule • 
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Rule,  Multiply  the  product  of  the  length  and  height  of  the 
j  wall  by  as  many  half  bricks  as  it  contains  in  thicknefs,  which 
1  product  divided  by  3,  gives  the  content  of  the  wall  1  brick 
i  and  4  thick,  which  fuperficial  feet  divide  by  272,  the  quote  is 
fquare  rods  reduced  to  I  brick  and  1 5  or  more  fhort  by  the 
i  following  Table. 

Brick, 

f  1  fubtradfc 

I  2  add  4  1  It  will  reduce  th® 

ForK  3  multiply  by  2  ^  faid  thicknefs  to  I 

f  multiply  by  3  J  brick  and  4.* 

k6  multiply  by  4J 

Example  1.  Suppofe  a  wall  of  a  garden  231  feet  about, 
and  13  feet  4  inches  high,  and  1  brick  ~  thick,  how  many 
rods? 

213 

*3  •  4 


2769  .  o 
71  .  o 

- - Rods,  Feet . 

272)  2840  .  o  (10  .  120 
120 

Example  2.  How  many  rods  of  brick-work  in  that  Wall 
which  is  40  feet  7  inches  long,  and  xx  feet  high,  being  one 
brick  thick  ? 

Feet.  Inches » 

40  .  7 

1 1  .  o 


3)  446  .  5 

148  .  9  .  S 

272)  297  .  7.4  Rod.  Ft,  Inch ,  Parts* 

1  .  25 . 7 . 4  Anfwer  1  »  25  *  7  *  4 

Example  3.  If  a  wall  be  254  feet  about,  and  12  feet  7  inches 
high,  and  3  bricks  thick,  how  many  xodsi 


Qq% 


m 
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m 

»  7 

3048  .  o 
127  .  o 
21  .  2 

3196  .  2 
2 

Rods,  Feet*  Inches* 

272)6392  .4  (23  :  136  :  4 

765.  Pra£tical  Queftions  in  the  Menfuration  of  Superficial 

Figures. 

Shtejl.  1.  If  the  fide  of  a  fquare  Superficies  be  3  feet  what 
is  the  area  or  content  of  that  Superficies?  Or  (which  is  the 
fame  thing)  how  many  Squares,  every  one  of  which  is  a  foot 
fquare  are  contained  in  that  Superficies  ? 

Anfwer  9  fquare  feet,  which  content  is  found  out  by  multi¬ 
plying  the  given  fide  3  by  itfelf,  viz,  3  multiplied  by  3  pro* 
duces  9. 

In  like  manner,  if  the  fide  of  a  fquare  pavement  of  fione  be 
15.7  feet,  the  fuperficial  content  of  that  pavement  will  be 
246.49  feet,  that  is,  246  feet  and  an  half  very  near,  (for  15,7 
multiplied  by  itfelf,  produces  246.49.) 

Likewife  a  fquare  piece  of  wainfcot,  whofeTide  is  3.24  yards, 
will  be  found  to  contain  10.4976  yards,  or  10  yards  and  an 
halfalmoft;  for  3.24,  multiplied  by  itfelf,  to  wit,  by  3.24, 
will  produce  10.4976. 

Alfo  if  the  fide  of  a  fquare  piece  of  land  be  37,25  perches, 
the  content  in  fquare  perches  (negle&ing  the  Fra&ion  in  the 
Produd)  will  be  found  1387,  which  being  reduced  will  give 
8  acres,  2  roods,  and  27  perches  for  the  content  of  that  fquare 
piece  of  land. 

Shtefi.  2.  If  a  long  fquare  be  8  feet  in  length,  and  5  feet  in 
breadth,  what  is  the  fuperficial  content  ? 

Anfw.  40  feet;  which  content  is  found  out  by  multiplying 
the  length  by  the  breadth,  viz,  8  multiplied  by  5  produces  40. 
So  if  one  of  the  lights  of  a  glafs-window  fuppofed  to  be  in 
form  of  a  long  fquare,  has  for  its  length  3.06  feet,  and 
breadth  1.47  feet,  the  content  of  that  glafs  will  be  4.4982 
feet,  or  4  feet  and  an  half  almoft,  for  3.06  multiplied  by  1.47 
produces  4.4982, 


In 
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In  like  manner,  if  there  be  a  piece  of  wainfcot,  plaiffering,  or 
.any  other  fuperficies  in  form  of  a  long  fquare,  which  is  in 
length  6.325  yards,  and  in  breadth  3.214  yards the  (uperfi- 
cial  contents  will  be  found  20.32  +  yards,  that  is,  20  yards, 
one  quarter  of  a  yard,  and  fomewbat  more,  for  6.325  multi” 
plied  by  3,214  produces  20.32  +  , 

Likewife  a  piece  of  Tiling  in  form  of  a  long  fquare,  'whole 
length  is  18.5  feet,  and  breadth  1-1.7  feet>  f°Lln^  to 

contain  216.45  fquare  feet,  which  may  be  reduced  to  2.1645 
fquares  of  tiling,  by  allowing  (according  to  cuftom)  100  fquare 
feet  to  one  fquare  of  tiling. 

Alfo  if  a  piece  of  land  in  form  of  a  long  fquare  be  4^»7S 
perches  in  length,  and  36.25  in  breadth,  the  area  or  content 
in  perches  will  be  found  1767.18  +  ,  which  1767  perches  being 
reduced  will  give  1 1  acres  and  7  perches  for  the  content  of  that 
piece  of  ground. 

Sjueji .  3.  If  it  be  required  to  fet  forth  in  a  meadow  one  acre 
of  grafs  to  lie  in  the  figure  of  a  long  fquare,  and  that  the  length 
of  it  be  limited  or  agreed  to  be  20  perches,  what  muff  the 
breadth  be? 

Anfw.  8  perches,  which  breadth  is  found  out  by  dividing  160 
(the  number  of  fquare  perches  contained  in  an  acre)  by  the 
gi  ven  length  20.  If  two  acres  were  required,  then  320  (to  wit, 
twice  160)  muft  be  divided  by  the  given  fide,  whether  it  be  the 
length  or  breadth  ;  fo  if  7.25  perches  be  prefcribed  for  the 
breadth  of  two  acres,  the  length  muft  be  44.13  +  perches. 

In  like  manner,  if  the  breadth  of  a  board  be  1.32  foot,  and 
it  be  demanded  how  far  one  ought  to  meafure  along  the  fide  of 
it  to  have  a  fuperficial  foot,  or  a  foot  fquare  of  that  board  ; 
divide  1  by  the  given  breadth,  fo  you’il  find  in  the  quotient  this 
decimal  fraction  .757+,  which  reprefents  three  quarters  of  a 
foot,  or  nine  inches  and  fomewhat  more,  and  fo  much  in 
length  ought  to  be  meafured  along  fide  of  that  board  to 
make  a  fuperficial  foot,  Likewife  if  the  breadth  of  a  board 
be  given  in  inches,  then  144  (the  number  of  fquare  inches 
contained  in  a  fuperficial  foot  fquare)  being  divided  by  the 
given  breadth,  the  quotient  will  fhew  how  many  inches  ought 
to  be  meafured  along  the  fide  of  that  board  to  make  a  fuper¬ 
ficial  foot ;  fo  the  breadth  of  a  board  being  9  inches,  the 
length  forward  to  make  a  fuperficial  foot  will  be  found  16 
inches. 

4.  If  a  piece  of  arras-hangings,  in  the  form  of  along 
fquare,  has  for  its  length  6~  yards  Englijh^  and  breadth  4  yards ; 
how  many  fquare  ells,  or  flicks  Flemijh  are  contained  in  that 

C  c  3  piece. 
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piece,  when  the  length  of  a  Flemijh  ell  is  equal  to  ~  vard  Enr- 
lijh  ?  Anfw.  44I  fquare  ells  or  flicks  Flemijh. 

Forafmuch  as  by  fuppofition,  a  Flemijh  ell  in  length,  has 
fuch  proportion  to  an  Englifb  yard  in  length,  as  3  to  4,  and 
confequently  the  fquare  of  the  one  to  the  fquare  of  the  other, 
3s  9  to  16  :  Therefore  in  a  dire#  proportion,  as  9  is  to  16; 
fo  is  any  given  number  of  fquare  yards  Engiijh,  to  a  number 
of  fquare  ells  Flemijh ,  which  will  take  up  equal  fpace  with  the 
faid  fquare  ells  Englijh.  Alfo  in  a  dire£t  proportion  as  16  is 
to  9,  fo  is  any  given  number  of  fquare  iihFlemiJh,  to  a  num¬ 
ber  of  fquare  yards  Englijh ,  which  will  take  up  an  equal  fpace 
with  the  faid  Flemijh  ells  :  Therefore  to  refolve  the  aforefaid 
queftion,  firft  find  the  number  of  fquare  yards  Englijh ,  con¬ 
tained  in  the  faid  piece  of  arras,  by  multiplying  the  length 
and  breadth  in  yards  mutually  one  by  the  other,  then  pro¬ 
ceed  according  to  the  aforefaid  proportion  ;  fo  the  work  wifi 
Hand  thus : 

.  \ 

I.  4  25  fquare  yards  EngUJJj. 

II.  9  16  :  : ;  25  :  44  £  fquare  ells  Flemijh. 

,  5*  If  a  P^ce  of  tapeflry,  in  the  form  of  a  long  fquare, 

be  in  length  15^  ells  Flemijh,  and  in  breadth  44  ells  Flemijh^ 
how  many  fquare  yards  Englijh  are  contained  in  that  piece, 
when  4  ells  Flemijh  in  length  are  equal  to  3  yards  Emlifh  ? 
Anfw.  37^-i  fquare  yards  Englijh . 

I.  I5|X4t=66tV 

II.  16  :  9  ::  66-JL  :  3744. 

766.  If  the  three  fides  of  a  piece  of  land  that  lies  in  form 
Of  a  Triangle  be  15  perches,  14  perches,  and  13  perches, 
what  is  the  area  or  number  of  fquare  perches  contained  in  that 
Triangle  ? 

Anfw.  84  perches,  or  half  an  acre  and  four  perches,  which 
content  is  found  out  by  this  Rule,  viz. 

From  half  the  fum  of  the  three  fides  of  any  plane  Triangle, 
fubtradt  each  01  the  three  fides  feverally,  and  note  the  three 
remainders;  then  multiply  the  faid  half  fum  and  thofe  three 
remainders  one  into  the  other  ^according  to  the  Rule  of  con¬ 
tinual  Multiplication  ;)  that  done,  extraft  the  fquare  root  of 
the  laft  produa,  fo  fhall  fuch  fquare  root  be  the  area  or  con¬ 
tent  of  the  Triangle, 


Perches . 
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The  three  fides  of  a  Triangle 


w 


The  fum  of  three  Tides  “ 

The  half  of  the  fum  - - * 

The  three  remainders  found  out  by  fubtra£ting  l 
every  fide  from  the  half  fum  — —  ) 

The  produdl  arifing  from  the  continual  Multi-  / 
plication  of  the  four  laft  numbers  —  —  S 

The  fquare  root  of  which  product  is  the  content) 
required,  to  wit,  — >—»  *■— —  —  * 

Another  Example, 

The  three  Tides  of  a  Triangle  — —  — 


42 


21 

6 

7 

8 

7056 


Perches , 

120  *  5 
1 12  ,  '6 
90  ,  3 


The  Turn  of  the  three  Tides  •—  323  >  4 

The  half  of  that  fum  - . — 

The  three  remainders  found  by  fubtrafting  each 
fide  from  the  half  fum  ■ - - 

The  produdfc  arifing  from  the  continual 
Multiplication  of  the  four  laft  num¬ 
bers  . . . — ’  — ““ 

The  fquare  root  of  that  product  — -  4^33»74  + 

Wherefore  I  conclude,  that  the  content  of  a  plain  Triangle, 
whofe  three  fides  are  120.5  perches,  112.6  perches,  and  90.3 
perches,  is  4832.74 -f  perches,  which  reduced,  give  30  acres 
and  32  perches,  (the  fra&ion  of  a  perch  being  neglected. ) 

Now  fince  every  irregular  piece  of  ground  may  be  divided 
into  Triangles ;  for  a  four-fided  field  will  be  divided  into  two 
Triangles  by  one  imaginary  ftraight  line  leading  overthwart 
from  corner  to  corner,  called  a  Diagonal  Line ;  a  five-fided 
field  into  three  Triangles  by  two  Diagonals ;  a  fix-fided  ground 
into  four  Triangles  by  three  Diagonals,  fcfr.  the  Rule  before 
given  will  be  of  excellent  ufe  to  find  out  the  contents  of  large 
fields,  efpecially  if  the  land  be  of  a  dear  value ;  as  alfo  when 

snv  controverfy  arifes  by  reafon  of  the  different  admeafure- 
;  C  c  4  ments 


9  w 

2335S38°.io96 


*  161  ,  7 

1  41  >  * 

f  49  >  1 
J  71  >  4 
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ments  of  furveyors  of  land:  For  if  the  Tides  of  thofe  Tri¬ 
angles  be  meafured  in  the  field,  and  their  lengths  be  agreed  On, 
all  artifts  to  whom  the  reafon  of  the  Rule  before  given  is 
known,  will  agree  in  one  and  the  fame  content.  But  yet  this 
way  of  meafuring  prefuppofes  that  there  is  no  Obftacle,  as  wa¬ 
ter,  wood,  or  other  impediment,  to  hinder  the  meafuring  of 
the  Tides  of  thofe  Triangles  into  which  the  field  is  divided  as 
aforefaid. 

767.  If  the  diameter  of  a  circle  be  28. 25,  what  is  the  cir¬ 
cumference  ? 

Anfw.  88.749892:  For  as  1  is  to  3.1415927,  fo  is  the  dia¬ 
meter  to  the  circumference  :  Therefore  always  multiplying  the 
diameter  given  by  the  faid  3-14159273  the  product  will  be  the 
circumference  required. 

768.  If  the  diameter  of  a  circle  be  28.25,  what  is  the  fii- 
perficial  content  of  that  circle  ? 

Anfwer.  626.7968  :  For  as  1  is  in  proportion  to  .7853982,  fo 
is  the  fquare  of  the  diameter  to  the  fuperficial  content.  There¬ 
fore  multiplying  the  faid  decimal  fradfion  .7853982  by  the 
fquare  of  the  given  diameter  (which  fquare  is  the  produdf  of 
the  multiplication  of  the  diameter  by  itfelf,)  the  produdt  fhall 
be  the  fuperficial  content  required. 

769.  If  the  diameter  of  a  circle  be  28.25,  what  is  the  fide 
of  a  fquare  which  may  be  infcribed  within  the  fame  circle  ? 

Anfw.  19.97577  :  For  the  fquare  root  of  half  the  fquare  of 
the  diameter,  or  the  fquare  root  of  the  double  of  the  fquare  of 
the  femi-diameter,  will  be  the  fide  of  the  infcribed  fquare  fought. 
Otherwile,  as  1  is  to  .707166,  fo  is  the  diameter  to  the  fide 
required.  Therefore  if  you  multiply  (always)  the  faid  .707166 
by  the  diameter  given,  the  produdb  will  be  the  fide  of  the  in¬ 
fcribed  fquare  required. 

770.  If  the  circumference  of  a  circle  be  88.75,  what  is  the 
diameter  ? 

Anfw.  28.25:  For  as  1  is  to. 3183099^  fo  is  the  circumfe¬ 
rence  to  the  diameter.  Therefore  if  *3183099  be  multiplied 
by  the  given  circumference,  the  produdt  fhall  be  the  diameter 
required. 

771.  If  the  circumference  of  a  circle  be  88,75,  what  is  the 
fuperficial  content  of  that  circle? 

Anfw.  626.  797  :  For  as  1  is  to  *0795775,  fo  is  the  fquare 
of  the  circumference  to  the  fuperficial  content.  If  therefore 
.0795775  be  always  multiplied  by  the  fquare  of  the  given  cir¬ 
cumference,  the  product  will  be  the  fuperficial  content  fought. 
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7~2.  If  the  circumference  of  a  circle  be  88.75,  what  is  the 
fide  of  a  fquare  that  may  be  infcribed  within  the  fame  circle? 

Anfvv.  19,97566:  For  as  1  is  to  .225078,  fo  is  the  circum¬ 
ference  to  the  fide  required.  Therefore  it  225078  be  always 
multiplied  by  the  circumference  given,  the  produd  will  be  the 
fide  of  the  infcribed  fquare  fought. 

77 y.  If  the  fuperficial  content  of  a  circle  be  626.8,  what  is 
the  diameter  ? 

*  Anfw.  28.25  :  For  as  I  is  to  1.2732395,  fo  is  the  content  to 
the  fquare  of  the  diameter,  I  herefore  multiply  1.2732395 
by  the  given  content,  the  fquare  root  pf  that  product  fhali  oe  the 
diameter  required. 

774.  If  the  fuperficial  content  of  a  circle  be  626.8,  what  is 
the  circumference  ? 

Anfw.  88.75  :  For  as  1  is  to  12.566371,  fo  is  the  content  to 
the  fquare  of  the  circumference.  If  therefore  12.566371  be 
always  multiplied  by  the  given  content,  the  fqaure  root  of  the 
produd  will  be  the  circumference  required. 

775.  If  the  fuperficial  content  of  a  circle  by  626.8,  what 
is  the  fide  of  a  fquare  equal  to  the  fame  circle  ? 

Anfw.  25.03598  :  For  the  fquare  root  of  the  given  content 

is  the  fide  of  the  fquare  required. 

776.  Of  Solid  Meafure,  which  refpeds  Length,  Breadth, 

and  Thicknefs. 

Rule.  Multiply  the  Length  by  the  Breadth,  and  that  produdt 
by  the  Depth. 

Otherwife ,  Multiply  the  area  of  the  bafe  by  the  Height,  the 
produd  gives  the  folid  content,  which  if  in  feet,  divide  by  27 * 
the  folid  feet  in  one  yard,  which  reduces  them  to  folid  yards, 
if  in  inches,  by  1728,  gives  folid  feet,  &c. 

Demon jl  ration. 

For  a  furface  ABCD  being  imagined  to  move,  fuppofe 
upwards  or  downwards,  fo  that  its  points  A,  B,  C,  D,  de- 
fcribe  the  lines  AH,  B  G,  OF,  DE,  and  confequently  each 
line  therein  defcribes  other  furfaces,  &c.  there  will  be  generated 
by  this  motion,  a  magnitude  called  a  iolid,  having  three  di¬ 
me  nfions,  viz.  Length,  Breadth,  and  Fhicknefs :  Therefore 
that  furface  ABC  D,  being  divided  into  little  fquare  areas,  and 
moving  the  height,  AH,  divided  by  a  like  meafure  for  length, 
may  be  conceived  to  produce  as  many  fmall  cubes,  as  is  the 
number  of  the  little  areas,  in  the  furface  A  BCD,  multiplied 
by  the  number  of  the  divisions  in  the  height  A  H. 


Ex  amp. 
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Examp.  If  the  fide  of  a  cube  be  X2  inches,  how  many  cubi¬ 
cal  inches  are  contained  in  that  cube  ? 

Anfwer  1728.  What  a  cube  is,  maybe  well  reprefented  by 
a  dye,  which  is  a  little  cube  itfelf,  being  a  re£langular  or 
fquare  folid,  that  has  an  equal  length,  breadth  and  depth,  and 
is  comprehended  under  fix  equal  fquares :  Now  if  the  lide  of 
one  of  thofe  equal  fquares  (which  is  alfo  the  fide  of  the  cube,} 
be  x2  inches,  the  fuperficial  content  of  that  fquare  will  be  144 
fquare  inches ;  for  12  multiplied  by  12  produces  144,  which 
multiplied  by  the  depth  12  inches,  produces  1728  cubical 
inches,  and  fuch  is  the  folid  content  of  that  cube,  whofe  fide 
is  12  inches:  So  that  by  one  foot  of  timber  or  (lone,  in  what¬ 
ever  kind  of  folid  it  be  found,  is  underftood  a  cube,  con¬ 
taining  1728  cubical  or  dye  fquare  inches,  and  confequently 
half  a  foot  folid  contains  864  cubic  inches,  and  a  quarter  of 
a  foot  folid  contains  432  cubic  inches. 

In  like  manner,  if  the  fide  of  a  cube  of  ftone  be  2.53  feet 
the  folid  content  of  that  cube  will  be  found  16.194  -j-  feet; 
for  2.53  being  multiplied  by  itfelf,  produces  6.4009  fuperficial 
feet,  which  produdl  being  multiplied  by  the  faid  2.53,  will 
produce  16. 194-f-  folid  feet. 

Alfo  if  the  fide  of  a  cube  of  fione  or  wood  be  6  inches,  or 
.5  feet,  the  folid  content  will  be  found  216  cubic  inches,  or 
.125  parts  of  a  foot  folid  ;  (for  6  multiplied  cubically  produces 
216;  iikewife  .  5  multiplied  cubically  produces  .125;)  whence 
it  may  be  inferr’d,  that  8  little  cubes  of  ftone  or  wood,  every 
one  of  which  is  half  a  foot,  or  6  inches  fquare,  are  contained  in 
afoot  of  ftone  or  timber;  for  8  times  216  produces  1728  (be- 
ins:  the  number  of  cubic  inches  contained  in  a  foot  folid  ;)  like- 
wife  8  times  .125  produces  1,  (to  wit,  one  entire  foot  folid.) 
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777.  If  the  breadth  of  a  fquared  piece  of  timber,  fuppofed 
to  be  frraight  and  terminated  at  both  ends  by  two  equal  fquares, 
be  1.55  feet,  the  depth  alfo  1.55  feet,  and  the  length  17.33 
feet,  how  many  cubic  feet  are  contained  in  that  piece  of 

timber  ? 

Anfwer.  41.635  feet  \  that  is,  41  feet  and  an  half,  and  about 
half  a  quarter  of  a  foot:  Which  folid  content  is  found  out  by 
this  Rule,  viz.  multiply  the  breadth  1.55  by  the  depth  1.55, 
the  product  will  be  2.  4025  fuperficial  feet,  which  is  the  con¬ 
tent  of  the  bafe,  ( that  is,  the  area  of  either  of  the  two  equal 
fquares  at  the  ends  of  the  piece  :)  Laftly,  multiplying  the  faid 
bafe  2.4025  by  the  length  17.33,  the  product  will  be  41.635  +, 
which  is  the  folid  content  required. 

In  like  manner,  if  the  breadth  of  a  fquare  piece  of  timber, 
fuppofed  to  be  ftraight  and  terminated  at  both  ends  by  two 
equal  long  fquares  (which  are  called  the  bafes)  be  2.34  feet,  the 
depth  1. 61  feet,  and  the  length  17.58  feet,  the  folid  content 
will  be  66.23  +  feet >  f°r  (  as  before  )  multiplying  the  breadth 
by  the  depth,  and  that  product  by  the  length,  the  laft  produd 
will  be  the  folid  content  required. 

778.  If  the  breadth,  as  alfo  the  depth  of  a  fquared  piece  of 
timber  having  equal  fquare  bafes,  be  1.55  feet  how  far  ought 
one  to  meafure  along  the  length  of  that  piece  of  timber  to  make 
a  foot  folid  ? 

Anfwer  .4162  parts  of  a  foot,  or  5  inches  very  near  ;  which 
decimal  is  thus  difcovered,  viz ,  firft  find  the  fuperficial  con¬ 
tent  of  the  bafe,  which  will  be  2.4025  (for  1.55  multiplied  by 
x*55  produces  2.4025: )  Then  dividing  1  (to  wit,  1  folid  foot) 
by  the  bafe  2.4025,  the  quotient  will  be  .4162,  or  5  inches 
almoft,  and  fo  far  ought  to  be  meafured  along  the  length  of 
the  piece  to  make  a  foot  folid.  In  like  manner,  if  the  breadth 
be  2.34  feet,  and  the  depth  1.61  feet,  the  length  forward  along 
the  piece  to  make  one  folid  foot,  will  be  found  .2654  parts  of 
a  foot,  or  three  inches  and  almoft  4  Part  °f  an  inch* 

779.  If  a  ftraight  fquared  piece  of  timber  be  terminated  by 
unequal  bafes,  whereof  one  contains  1,92  fuperficial  feet,  the 
other  .85  feet,  and  the  length  of  that  piece  of  timber  be  17.4 
feet,  what  is  the  folid  content,  or  how  many  cubical  feet  are 
contained  in  that  piece  of  timber  ? 

Anfwer  23.474  +  feet ;  (found  out  by  one  of  Mr.  Oughtred’ s 
Rules  for  measuring  a  fegment  of  a  pyramid  in  Problem  21. 
Chap.  19.  of  his  Clavis  Mathemat.)  The  Rule  is  this. 


Multiply 


Multiply  the  greater  bafe  by  the  Ids,  and  extract  the  fquare 
root  of  that  produci ;  then  multiply  the  fu m  of  the  two  bales 
and  that  fquare  root  by  one  third  part  of  the  length  of  the  folid 
propofed,  fo  will  the  bit  product  be  the  folid  content  required. 


Example. 


The  greater  bafe  — *  — 

The  lefler  bafe  - — ——  >v...  .  ■  .... 

The  product  of  the  Multiplication  of  thofe  two) 

bafes  -r— — —  ■  y/  — , - —  3 

T. he  fquare  root  of  that  produdl  —  — 

The  fum  of  that  fquare  root  and  the  two  bafes 
One  third  part  of  the  length  is  — -  — 

The  product;  of  the  Multiplication  of  the  two  } 
laft  numbers  is  the  folid  content  required 


i  .92 
C  .85 

I.  6320 

1  -2775 

4  “°475 

5  -8 

23  4755 


780.  A  pyramid  is  a  folid  comprehended  tinder  plain  fur- 
faces,  and  from  a  triangular,  quadrangular,  or  any  multangu¬ 
lar  bafe,  diminifhes  equally  lefs  and  lefs,  till  it  hnifh  in  a  point 
at  the  top  ;  now  if  the  fuperficial  content  of  the  bz fe  of  a  py¬ 
ramid  80  5.756  feet,  and  the  height  of  it  14.25  feet,  (which 
height  is  the  length  of  the  perpendicular  line  that  falls  from  the 
top  of  the  pyramid  to  the  bafe;)  what  is  the  folid  content  of 
that  pyramid  ? 

A nfwer  27.341  -f-  feet;  for  if  the  area  of  the  bafe  of  a  py¬ 
ramid  be  multiplied  by  one  third  part  of  the  height  thereof,  the 
product  will  be  the  folid  content  of  the  pyramid  ;  therefore 
5.756  X  4.75  :t:  27.341  feet  —  the  folid ity-  of  the  pyramid 
propofed , 

Note,  If  a  pyramid  be  cut  into  two  fegments  by  a  plane  pa¬ 
rallel  to  the  bafe,  one  of  thofe  fegments  will  be  a  pyramid,  and 
the  other  will  have  two  unequal  bafes;  for  the  meafurinp-  of 
which  latter  kgment^  a  rule  has  been  already  given  in  Art.  777. 
the  a?ea  of  each  bafe  being  known. 


781.  A  Cone  is  a  Solid,  which  has  a  circle  for  its  bafe,  from 
whence  it  grows  equally  lefs  and  lefs  (like  a  round  (leeple  of 
a  church)  till  it  end  in  a  point  at  the  top  ;  now  if  the  area  of 
the  bafe  of  a  Cone  be  5,756  feet,  and  the  height  of  it  be  14.25 
feet,  what  is  the  folid  content  of  that  Cone? 

Anfw.  27.341  feet ;  for  if  the  area  of  the  bafe  of  a  Cone  be 
multiplied  by  one  third  part  of  the  height  thereof,  the  product 
I  be  the  folid  content  of  the  Cone. 


Note,  If  a  Cone  be  cut  into  two  fegments  by  a  plane  paral¬ 
lel  to  the  bafe,  one  of  thofe  fegments  wall  be  a  Cone,  and  the 
other  feg  merit  will  have  two  unequal  bales  which  are  circles  ; 

the 
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the  folidity  of  which  latter  fegnrient  may  be  fotitid  out  by  the 
role  before  given  in  Art.  777,  the  area  of  each  bafe  (or  circle) 
being  known. 

7 82.  A  Cylinder  is  a  folid,  which  may  be  well  rep  relented 
by  a  ftone-rol],  fuch  as  are  ufed  in  gardens  for  the  rolling  of 
walks.  Now  if  the  circumference  of  a  Cylinder  be  4.57  feet, 
and  the  length  3.25  feet,  what  is  the  folid  content  of  that 
Cylinder  ? 

Anfw.  5.4 -f  feet,  thus  found  out:  Firft,  by  the  help  of  the 
given  circumference  4.57,  find  out  the  fuperficia)  content  of 
that  circle,  (being  the  bafe  of  the  Cylinder;)  which  content 
(by  Art.  769.)  will  be  found  1.661967  foot  ;  then  multiplying 
the  faid  1.661967  by  the  given  length  3.25,  the  produa  w?5 
be  5.401393,  which  is  the  folid  content  required, 

783.  If  the  Bafe  of  a  Cylinder  by  1.6619  feet,  how  much  m 
length  of  that  cylinder  will  make  a  foot  folid  ? 

Anfwer  .6017  parts  of  a  foot;  for  1  (to  wit,  1  folid  foot) 
being  divided  by  the  bafe  1.6619,  gives  in  the  quotient  the  de¬ 
cimal  .6017  for  the  length  required. 

784.  A  globe  is  a  perfedf  round  body  contained  under  one 
furface  ;  in  the  middle  of  the  globe  there  is  a  point  called  the 
center,  from  whence  all  flraight  lines  drawn  to  the  outfide  are 
of  equal  length,  and  called  femi-diameters,  the  double  of  aor 
one  of  which  is  equal  to  the  diameter  of  the  globe;  now  if 
the  diameter  of  a  globe  of  ftone  be  1.75  foot,  how  many  feet 
folid  are  contained  in  that  globe? 

Anfw.  2.8061  feet;  for  as  1  is  to  .5235988,  fo  is  the  cube 
of  the  diameter  to  the  folid  content  of  the  globe  :  ^Therefore 
multiplying  the  cube  of  the  diameter  by  the  faid  decimal 
•52359^8,  the  product  will  be  the  folid  content  required:  So 
the  diameter  1.75  being  firft  multiplied  by  itfclf,  the  product 
will  be  3.0625,  which  multiplied  by  the  faid  1.75,  gives  in  the 
produa  5-3593755  to  wit,  the  cube  of  the  diameter,  which 
being  multiplied  by  .5235988,  the  produa  thence  arifing  will 
foe  2.80616,  which  is  the  folidity  of  the  globe  propounded? 

785.  What  is  the  diameter  of  a  globe  of  ftone,  which  con¬ 
tains  4  cubical  or  folid  feet? 

Anfwer  1.96  -f-  foot;  for  as  1  is  to  1.9098593,  fo  is  4  (the 
folid  content  given)  to  a  fourth  proportional,  to  wit,  7,639437, 
whofe  cubic  root  is  1.96949,  the  diameter  required. 
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786.  In  Timber  and  Stone.  The  Content  is  given  by  the 
Solid  Foot. 


f  Length  5  : 

j Examp.  I*  In  a  Hone’s  Bieadtb  3  • 

L  Depth  2  : 


how  many  folid 
feet? 


3  * 
5  • 

11 

9 

j 

19  * 
1  . 

0  . 

07 

11  .  6 

11  .  9 

22  . 

2  . 

6  .  3 

8  .  0 

\ 

45  • 
21  . 

3  • 

0  ,  6  Feet .  Inches.  Parts . 

3.1.6  Anfw.  60  :  ©0  :  8 

9.036 

60  . 

0 

• 

©0 

• 

0 

'  7g7.  In  Digging.  The  Content  is  given  by  the  Solid  Yard. 

Examp .  2.  A  vault  digged  9  feet  deep,  44  feet  long,  and  3 
feet  9  inches  broad,  how  many  folid  yards? 

4  .  6  Length 

9  .  o  Depth 

40  *  6 
3  .  9  Breadth 

121  .  6 
20  .  3 

10  .  1.6 


151  ®  10  •  6  Tards.  Feet.  Inches .  Parts. 
Anfwer  5  .  16  .  10  .  6 


788.  If  a  bullet  of  brafs  of  8  inches  diameter  weigh  72 
pounds,  what  fhall  a  bullet  of  brafs  weigh  whofe  diameter  is 

4  sine? like  folids  are  in  triple  proportion  to  their  homologous 
(Ides,  diameters,  lines,  it  holds, 

Ai 


4 


Chap.  XLV.  Of  Meajuringm 

As  the  cube  of  the  diameter  given. 

To  the  weight  thereof; 

So  is  the  cube  of  the  other  diameter. 

To  the  weight  thereof. 

That  is.  As  8x8x8  :  72  : 4X4X4  :  9 

For  — _Z2 x  1  x  1  x  1  _  72 

8x8x8  2x2x2  8  ™ 


3  99 


789.  If  a  (hip  of  100  tons  be  44  feet  long  at  the  keel  of 
what  length  (hall  the  keel  be  of  a  (hip  of  220  tun  ? 

As  100  :  44x44x44  ::  220  :  44x44x44x11. 

That  is,  44  x  44  X44x§’  X  is  the  cube  of  the  length  required, 
3  _  3 


And  ^44x44 X44X  44  =  44  X  1/2,2  =  the  length. 

3  3 _ 

But  ^2,2  zz  1,30059 ;  therefore  44  V2,2  =257,22596, 


790,  The  fide  of  the  cube  being  given  to  find  the  fide  of 
that  cube  that  fhall  be  double,  treble,  quadruple,  &c.  in  quan¬ 
tity  to  the  given  cube.  * 

Multiply  the  cube- root  of  2,  3,  4,  £SV.  by  the  fide  of  the 

given  cube,  and  the  produ&  will  be  the  fide  of  the  cube  re. 
quired,  &c. 

Examp,  There  is  a  cubical  veffel,  whofe  fide  is  12  inches 
and  it  is  required  to  find  the  fide  of  that  veflel  which  fhall  con* 
tain  3  times  as  much. 

The  cube-root  of  3  is  (per  Table  in  Art.  482.)  1,442250 

Multiply  by  12 


Anfwer  17,307000 

If  you  would  find  a  fide  that  fhall  contain  4  as  much,  4  as 
much,  4  as  much,  &V.  then  divide  the  fide  of  the  given  cube 
by  the  cube- root  of  2,  3,  4,  &c. 

79 concave  diameter  of  two  guns,  being  known,  to¬ 
gether  with  the  quantity  of  gunpowder  fufficient  to  charge  one, 
to  find  what  will  be  fufficient  to  charge  the  other. 

Rule,  T  he  capacities  are  one  to  another,  as  the  cubes  of 
their  diameters. 

Examp .  If  45  pounds  of  gunpowder  be  fufficient  to  charge  a 
gun,  whofe  concave  diameter  is  14  inch,  how  much  gunpowder 
will  fuffice  to  charge  a  gun  whofe  concave  diameter  is  7  inches? 


As 
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As f xix | 


45  -  7X7X7  :  45 x 

.  cXiaXiaXia  . 

That  is  2 — 1 — 2 — Z.—  45731- 


HvHvH 
3  A  3-  A  3  • 


792.  Queftions  relating  to  Solids . 

1.  If  a  piece  of  timber  48  feet  long,  6  inches  broad,  and  14 
inches  thick,  coll  10/.  what  is  the  value  of  five  fuch  pieces 
which  are  6  feet  long,  4 inches  broad,  and  7  inches  thick? 

Pieces,  Feet,  Br.  ‘Tbickn,  L. 
Conditional  terms  1  48  6  14  10 

Correfponding  5  64  7  A, 

Therefore  A  =  - - r~L - -zz  ~  zz  2l.  is.  bd. 

48x6x14  12 

2.  If  300  men,  in  15  days,  dig  a  trench  5600  feet  long,  6 
deep,  and  12  wide,  how  long  muft  that  trench  be,  whofe 
depth  is  8  feet,  width  14  feet,  dug  by  2700  men  in  25  days. 

Men .  Days,  Len.  Dep.  Wid. 
Conditional  terms  300  15  5^°°  6  12 

Correfponding  2700  25  A.  8  14 

2700X2SJ  X5600X6XI2  _ 

Therefore  A  zz  J- - ~L__ - — - -  54000. 

300  x  15  x8  X14 

3.  If  248  men,  in  5J  days,  dig  a  trench  23 J  yards  long, 
2*  deep,  and  3!  wide;  in  how  many  days  will  24  men  dig  a 
trench  33 J yards  long,  34  deep,  and  54  wide? 

Men.  Days.  Len.  Dep.  Wid. 
Conditional  terms  248  V  9~i  §  V 

Correfponding  24  A.  s45  i  V 

A  -  xiixi  35x7x28x4x3x3  _  lg 
2 x 4 x 2 x 5  X24X93X7XII 


4.  If  24  men  working  189  days,  14  hours  each  day,  dig 
a  trench  334  yards  long,  34  deep,  and  54  wide ;  how  many 

hours  per  day  muft  217  men  work  to  dig  a  trench  234  yards 

long,  24  deep,  and  3!  wide  in  54  days? 

Men.  Days.  Hours.  Len.  Dep. 
Conditional  terms  24  189  14  *45 

Correfponding  217  y  A.  y 

^  24x189  x  14  x  93  X7XiiX2X4X2X5==i£ 

4x3  X3X217X  11X135x7x28 


Wid. 


7. 

a 

7 

3 


2_S 

5 

II 

3 


So 


/ 


/ 
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To  find  the  fide  of  a  cube  that  fhall  be  equal  in  to 

any  given  folid,  as  a  Globe,  Cylinder,  Prifm,  Cone,  or  fudh  like. 
The  Cube-root  of  the  folid  content  of  any  folid  body  given, 
is  the  fide  of  a  Cube  of  equal  folidity.  So  if  the  content  of  a 
Globe  were  found  to  be  15625  folid  inches,  feek  the  Cube- 
root  of  15625,  which  is  25,  which  is  the  fide  of  a  Cube  of 
equal  capacity. 
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/gBreviation ,  of  Vulgar  Fractions 
Addition ,  what  it  is 
of  whole  Numbers 
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Quell  ions  to  exercife  it 
of  Englijh  Money,  Weights,  and  1 
Meafures  -  -  - ) 

of  Vulgar  Fractions  - 
of  Decimal  Fra£lions  -  - 

Ale-meafure ,  a  Table  thereof 
Aliquant  part,  what  it  is 

Aliquot  part,  what  it  is 


Cu 

03 

-C 

U 


l9 

26 


parts,  of  a  pound  Sterling 

parts,  of  a  (hilling  - 
parts,  to  find  allthofeofagiven  number 
parts,  Rules  of  practice  by  them  36 
Alligation ,  medial 

alternate  - 

alternate,  how  to  find  innumerable 
anfwers  to  Queflions  therein 
alternate,  its  application  -  -  14 

partial,  - 
total,  - 
Alloy ,  what  it  is 

Alternation  of  four  proportional  numbers 

Amount  of  1  computed  at  Simple  Intereft  j 
any  prin -  > 

opal  furn  J  computed  at  Compound  Intereft  > 

»  * 


CD 

bG 

a 

CU 

125 

15 

*5 

16 

17 

20 

18 

*34 

176 

11 

XI3 

244 

245 
254 
249 
11 
24a 

86 
87 
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4i 

45 
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49 
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216 

215 

565 

S67 

585 

577 

241 

l65 

168  to  204 


92 

IOI 

96 

97 

101 

240 

296 

300 

3I3 

34c 
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192^193 

194  to  198 

!99 

553 

668 

674 

692  to  701 
722  ^725 

Amount 


Amount  of  ’ 
an  An¬ 
nuity 
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computed  at  Simple  Intereft 

computed  at  Compound  Intereft 

Annuities  1  computed  at  Simple  Intereft 

in  Ar-  \  computed  at  compound  Intereft 
rear  3  n 

Annuities  computed  at  Simple  Intereft 

their  pre-  C  compUted  at  Compound  Intereft 

fent  worth  J 

Annuities ,  in  Reverfion 

Antecedent ,  what  it  is  - 

Apothecary  s  weight,  a  i  able  thereof 

Approximate  Decimals.  See  Decimal  Fractions . 

Arbitration  of  Exchanges 

Arithmetic ,  what  it  is 

comparative  -  ’ 

Arithmetical  proportion,  what  it  is 
progreftion,  what  it  is 
progreffions  how  to  be  fummed 
queftions  of  a  mixed  kind  -  - 

Avoir dupoife  weight,  Tables  thereof 

R* 

Barter ,  queftions  relating  thereto  -  -  - 

Beer-meafure,  a  Table  thereof 
Bricklayers  Work,  how  to  be  meafured 
Brokage ,  how  to  be  computed 


C. 

Carpenters  work,  how  to  be  meafured  -  - 

Characters,  by  which  numbers  are  exprefted  ) 
what  they  are  -  -  -  5 

or.  Abbreviations  ufed  in  this  1 
Work,  explained  at  the  End  > 
of  the  Preface  -  -  -  3 

Circulating  Decimals.  See  Repetends. 
College- le  a fes,  how  renewable  - 
Commiffion ,  how  to  be  computed 
Common  Denominator,  how  found 
Common  Meafure,  what  it  is 

the  greateft  how  found 

Common  Multiple,  what  it  is 

the  leaft  how  found  - 
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714  to  72O 

l 

34 1 

726  to  jig 

343 

732 

232 

486 

9 

23 

284 

647  to  65s 

1 

I 

34 

232 

235 

519 

235 

521  ' 

23  7 

S36  ^539 

43 

35i 

9 
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12 

32^33 

386 

762 

298 

672 

385 

761 

1 

3  & 

344 

733**737 

298 

672 

129 

272  to  274 

ll3 

214 

124 

260 

1 19 

242 

1 19 

243 

« 

Comparative 
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Comparative  Arithmetic 

Compofed  ?  num^er  what  it  is  -  - 

Lompojite  j 

to  find  its  compofing  primes 
Compofition ,  of  Medicines  - 

of  four  proportional  numbers  - 
Compound  Interefl  - 

Fradion,  what  it  is  - 

Repetend,  what  it  is 
Confequent ,  what  it  is 

Conterminous  Repetends,  what  they  are  - 

how  made  fo  -  - 

Converfion ,  of  four  proportional  numbers  - 
Contractions  in  Multiplication  -  - 

in  Divifion  -  - 

Corn-meafure ,  a  Table  of  it 
Crofs  Multiplication,  how  performed  - 
Cube  Number,  what  it  is 
Root,  what  it  is 
Root,  how  ex  traded  - 

Cypher ,  its  properties  - 


D. 


Decimal  Fractions - 


— — - — -Chap.  23  to  Chap. 
Decimal  Fractions ,  finite,  their  num,  of  places 

infinite 
interminate 


circulating 


See  Repe- 
tends. 

repeating 
approximate,  what  they  are 
Notation  of  them 
Reduction  of  Vulgar  ? 

Fractions  to  them  - ) 
Tables  of  Money,  &c.  in 
Decimal  Expreffions 
Addition  of  them 
Subtraction  of  them  - 
Multiplication  of  them 
Divifion  of  them 
Denominator ,  what  it  is 

common,  hew  to  be  found 
Digits ,  what  they  are 
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117 

239 

102 

200 
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312 
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256 

I52 

335^'  336 

232 

486 

172 

367 

*73 

37  2 

241 

553 

3* 
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52 
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34 

382 

757 

208 

4°9 
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33 

5 

223 

• 

2 

4,  6 

l 

?3 

14 

29 

144 
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327 

*56 

345 

23 

144 

24 

00 

1— 1 
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347*361 

26 

176 

27 

180 

28 
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29 

188 

121 

246^  247 

129 

272  to  274 

2 
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Divifton ,  what  it  is 

of  whole  numbers  - 
by  a  Tingle  Digit  how  performed 
reafon  of  the  operation 
remainders  left  after  the  operation,  ] 
how  to  be  managed  -  -  - ) 

the  method  of  operation  calle< 
long  Divifion  - 
contractions  in  operation  -  - 

proof  thereof  - 
performed  by  parts  inftead  of  th 
whole  - 


of  Vulgar  Fractions 
of  Decimal  Fractions  -  - 
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of  four  proportional  numbers  - 


ivijors^  to  nna  an  inoie  wmcn  win  aiviue 
a  given  number  and  leave  no  re¬ 
mainder  -  - 

Dry-meafure ,  a  "Fable  thereof 

E, 

Englljh  money,  its  divifions,  a  Table  of  the 
Exchanges  of  coins,  weights,  and  meafures 
Flemijh ,  how  to  be  computed 
Arbitrations  of  them 
Queftions  relating  to  them  - 
Extractions  of  the  Square-root  -  - 

of  the  Cube-root 

F. 
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Falfe ,  the  rule  of 

Fellowjhip  Tingle  - 

double  - 

double,  the  demonftration  of  the 
Rule  - 

Queftions  relating  thereto 
Figures ,  what  they  are  - 
Fine  gold  and  filver,  what  they  are 
Flemijh  exchanges,  how  to  be  computed 

Tables  of  them 
Money,  a  Table  of  its  parts 
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1 
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Flooring  work,  how  to  be  meafured  -  -  - 

Fractions  Vulgar.  See  Vulgar  Fra&ions. 

Decimal.  See  Decimal  Fraaions. 
JViixt.  See  Mixt  Fraaions  and  Re- 
petends. 
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Mixt  number,  what  it  is 
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an  eafy  univerfal  method  7 
thereof  -  -  "i 

continual  -  - 

performed  by  parts  inftead  of 
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